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PREFACE
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Methods Demonstration program.
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project manager and Jesse Jacobson, the evaluation manager for
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EXECUTIVE SUMMARY

PROJECT DESCRIPTION

In May 1981, the New York City Department of Transportation

(NYC DOT) implemented a dual exclusive bus lane facility on

Madison Avenue in the heart of midtown Manhattan. The project

was sponsored by the Urban Mass Transportation Administration of

the U.S. Department of- Transportation for 1 year as a demon-

stration under the Service and Methods Demonstration Program.

Between 2 and 7 p.m. on weekdays, the segment of Madison Avenue

covered by the bus lane is travelled by over 700 buses; volumes

exceed 200 buses per hour during the 5-6 p.m. peak hour. The bus

lane and a body of related traffic engineering modifications have

combined to reduce bus travel time on the 17-block segment of

Madison by as much as 42 percent (6 minutes) during the 5-6 p.m.

peak hour, and significantly improved the operating environment

for buses with apparently modest effect on other traffic activ-

ity. The City of New York has been sufficiently impressed with

the operation and performance of the lane that it is supporting

the continued operation of the lane after the demonstration

period, and plans to extend the concept to other streets as well.

The dual bus lane extends from 42nd Street to 59th Street

(see Figure E-l), occupying the two easternmost traffic lanes on

Madison. Madison Avenue is a five-lane, one-way northbound

facility over this segment. The lane operates between 2 p.m. and

7 p.m. only on regular weekdays. Because it is not in operation

24 hours a day, the lane is not separated from regular traffic by

a physical barrier. Rather, preservation of the lane as an

exclusive bus facility is accomplished through signing, striping,

and a program of active enforcement. The signing and striping

system is shown schematically in Figure E-2. Photographs of

these media as installed are shown in Figure E-3. A special

squad of enforcement agents are stationed at critical locations

along the lane when it is in operation, with the power to issue

citations to violators (see Figure E-4). The violation rate is
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FIGURE E-1. LOCATION OF MADISON AVENUE DUAL-WIDTH BUS
LANE IN MIDTOWN MANHATTAN
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FIGURE E-2. MADISON AVENUE DUAL BUS LANE PLAN



Roll-out Sign

Overhead Signs

FIGURE E-3

.

BUS LANE SIGNING
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Bus Lane Striping

Bus Lane Markers

FIGURE E-3

.

BUS LANE SIGNING (CONT.)
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FIGURE E-4

.

ENFORCEMENT AGENT PATROLLING BUS LANE
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modest/ however, as the lane has achieved a level of acceptance
from the community and the traveling public.

Several other major traffic engineering actions were insti-

tuted along with the bus lane to ensure smooth overall operation

and acceptance. To maximize performance of the bus lane, right

turns by general traffic off Madison at eastbound cross-street

intersections were eliminated. These turning maneuvers were

formerly a major source of congestion and delay for Madison

Avenue buses, whose passenger loading activity was oriented to

the east curb, and contributed to pedestrian conflicts as well

(see Figure E-5). Then, since the dual bus lane and turn

restrictions constituted potentially harsh penalties to general

traffic on Madison, a ban was levied against parking along the

western curb. This parking ban was sufficiently effective in

enhancing the capacity of Madison Avenue that general traffic

volumes and travel speeds actually increased slightly on Madison

after all improvements were in place. There were no changes made

in traffic signalization as part of the demonstration.

OBJECTIVES AND SCOPE

New York City's travel network and traffic conditions are

probably unparalleled in terms of complexity and intensity than

in any other city in the United States. At the core of New York

City is Manhattan island, a major employment, commercial and

entertainment center, as well as a significant residential loca-

tion. The many activities create an intense competition for the

available space, not just for location, but for the high volume

of travel that these activities generate. Roughly 2.8 million

people and 615,000 vehicles enter Manhattan from the surrounding

boroughs during an average 24-hour period.

Rates of transit use in New York are also unparalleled. The

famous subways move immense volumes of people each day, more than

the transit systems of most other large cities combined. How-

ever, buses and taxis also move large numbers of people. As the

subways have grown older, their capacity has been taxed and many

travelers, for reasons of reliability or accessibility, have

xvi i



Pedestrian Conflicts with Vehicle Turning
Maneuvers at Intersection

Board Safety and Efficiency Effects of
East Curb Crowding

FIGURE E-5 . BEFORE-PROJECT OPERATIONAL AND
PEDESTRIAN CONFLICTS
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elected to use the other modes of public transportation. Signi-
ficant numbers of commuters access Manhattan via a long bus ride,

and many travelers within Manhattan use the extensive local bus

network. These buses add significantly to the volumes on

Manhattan streets.

The New York City DOT bears the responsibility for managing

the diverse transportation activities in Manhattan. Against

volumes and competition such as this, standard traffic control

remedies have little impact, and total breakdown of the system,

resulting in the dreaded "gridlock," has often been threatened.

To DOT also goes the difficult problem of balancing treatment

among the various interest gr oups--commuter s vs. local residents,

passengers vs. freight, public vs. private transportation. These

are not easy choices, and virtually any proposed action is likely

to be greeted with a host of dissenting opinions.

Largely because of its people-carrying efficiency, DOT has

tried to assist public transit in either improving operations or

holding its own in Manhattan. The congestion and conflict

between buses and other traffic on the midtown segment of Madison

Avenue was perhaps one of the worst bottlenecks in Manhattan.

DOT had zoned the east curb for bus pickup and dropoff only, but

the restriction was routinely ignored by taxis, trucks, and

private autos who chose to conduct their business on that side of

Madison Avenue. The opposite curb of Madison also has parking

restrictions, but that lane and even the adjacent lane were

routinely filled with parked vehicles. During the 4-7 p.m.

evening peak period, when over 500 buses would pass through this

segment of Madison, conditions would often reach a standstill.

Buses would be forced to board passengers from one of the center

lanes, or try to cross 2 or 3 lanes in order to clear an obstruc-

tion, and in the process block several lanes and create even

worse obstacles. DOT felt that if it could just separate these

two activi ties--bus and general traffic— it could significantly

improve flow conditions on Madison, not only for bus but perhaps

for other traffic as well.

The dual priority bus lane was the recommended action from

several studied alternatives. Given the characteristics of the

xix



transit routes operating on Madison and their markets, DOT did

not expect or project significant bus ridership changes to result

from the action. Rather, it simply hoped to restore some equity

in terms of travel time to bus as a high-occupancy mode, and make

the entire transportation system function more smoothly. As a

result, bus users were expected to realize time savings and bus

operators greater reliability and potentially cost savings.

These efficiency goals were the principal reasons for establish-

ing the dual bus lane and related traffic engineering changes on

Madison Avenue.

PROJECT IMPACTS

The dual bus lane and supporting traffic engineering actions

resulted in the following major impacts:

Bus Travel Time Impacts

o As shown in Figure E-6, average express bus travel
times on Madison Avenue declined from 15.3 to 8.9
minutes (41.8%) during the 5 to 6 p.m. peak hour , from
13.6 to 8.0 minutes (41.2%) during the 4 to 7 p.m. peak
period, and from 10.6 to 6.2 minutes (41.5%) during the
2 to 4 p.m. off-peak.

o Average local bus travel times on Madison declined from
16.1 to 10.7 minutes (33.5%) during the 5 to 6 p.m.
peak hour, from 14.3 to 10.2 minutes (28.7%) during the
4 to 7 p.m. peak period, and from 13.1 to 9.4 minutes
(28.2%) during the 2 to 4 p.m. off-peak.

o After 7 months of operation, DOT reduced its enforce-
ment squad on the lane from full staff (16 agents) to
half (8 agents), which will be the long run operating
plan. Under the half enforcement plan, illegal lane
use by general traffic increased, with a small negative
effect on bus speeds. These changes affected only the
peak period, not the off-peak where travel times
actually declined somewhat. Following the change in
enforcement, average 5 to 6 p.m. peak hour travel time
for express bus increased to 11.5 minutes, making the
effective reduction in travel time due to the lane 3.8
minutes, or 24.8%, compared to 6.4 minutes (41.8%)
before the change in enforcement. For local bus,
travel time during the 5 to 6 p.m. peak increased to
11.1 minutes, making the effective project reduction
5.0 minutes or 31.1% compared to 5.4 minutes or 33.5%
before the change in enforcement.

xx
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Bus Reliability

o Bus reliability, expressed as the variability in travel
time (standard deviation as a percent of mean travel
time) also improved as a result of the project: from
40.4% to 26.9% for express bus in the peak (4-7 p.m.) ,

and 26.4% to 14.1% in the off-peak (2-4 p.m.); and from
39.8% to 16.4% for local bus in the peak (4 — 7 p.m.).

Bus Ridership

o Bus ridership gains were greatest for local bus. Aver-
age weekday ridership for MTA local bus routes M-
1,2, 3, 4 and 32 increased from 9,450 to 12,385, or
31.1%, within 17 months following project implementa-
tion. About 17% of all local bus riders indicated that
they started using buses on Madison Avenue because of
the bus lane, and almost half of these switched from
other transit service. About 62% felt that their trip
was consistently faster because of the bus lane.

o Express bus ridership gains were modest in comparison
to local bus, though the travel time savings on Madison
were slightly greater. Express bus average daily
ridership increased only 6.2%, from 14,614 to 15,524,
during the same 17-month reference period. The reasons
for this are believed twofold: (1) the express bus
time savings of about 5 minutes on Madison are small in
proportion to total trip times of approximately an
hour; (2) travelers to the areas served by the express
operators lacked prior alternatives, so there was
little or no mode shifting as with local bus.
Virtually all express bus riders were traveling for the
purpose of work and traveled on a daily basis. It is
not known how many of these riders were new as a result
of the bus lane, or what their previous mode of travel
had been. About 75% felt that their trip was
consistently faster due to the project improvements.

Impacts On Transit Productivity

o The travel time savings coupled with the ridership
gains caused the MTA to attempt changes in its local
service routes M-l and M-2 on Madison in January 1982,
8 months after implementation of the bus lane. How-
ever, the proposed changes were deemed unacceptable by
the drivers' union.

o The express bus operators acknowledged travel time
savings due to the bus lane. However, given the length
of these routes and the fact that they are peak period
services, the bus lane savings were not enough to
realize additional trips from the same vehicle during

xxi i



the same peak period. Moreover, ridership gains were
not sufficient to increase the number of vehicles in
service. The operators conceded that all travel time
gains were seen in terms of improved reliability. No
operator realized any operating cost savings.

o The volume of buses on Madison Avenue fluctuated during
the demonstration period. While the number of daily
express buses stayed uniform at about 440 bus per day,
the number of local buses varied between 246 and 299,
due to reliability problems with the MTA's new Grumman\
buses and not the demonstration project.

Project Administration And Cost

o The cost to implement and operate the Madison Avenue
bus lane project for one year was $788,300.

o The major project cost was labor, particularly the cost
of lane enforcement. Labor costs related to enforce-
ment accounted for approximately 74% of all expendi-
tures, or about $581,500. This cost includes 7 months
of high level enforcement, requiring an enforcement
crew of 24 agents and 5 supervisors (annualized cost of
$728,560), and 5 months of reduced enforcement,
involving 16 agents and 4 supervisors (annualized cost
of $448,293). DOT estimates that long term enforcement
can be accomplished with as few as 8 agents, at a cost
of $120,000 per year.

o Because of the enforcement squad, DOT administration
requirements were limited to surveillance. Final plan-
ning, implementation, and monitoring of the lane
required a half-time supervisor and 2 full-time assis-
tant planners. Planning and administration costs
accounted for only 12% of the project budget, although
much of the planning activity was performed before
receipt of the demonstration grant, and no estimate of
these costs is available. Construction and material
costs were minimal, accounting for only 10% of total
project costs.

Impacts On Non-Transit Activities

With a change in the transportation system as large as that

represented by the dual bus lane, significant impact on other

transportation activity in midtown might have been expected.

Anticipated impacts were the reductions of capacity and level of

service on Madison, with the effect of diverting traffic to

adjacent facilities and creating more widespread congestion

problems. It was also a concern that the right turn restriction

xxi i i



on Madison would precipitate circuitous and inefficient travel

patterns for motorists needing to travel east of Madison.

It appears that these negative impacts were averted. The

reason for this is due largely to the stringent parking ban

imposed on Madison concurrent with the bus lane, which gave 3

usable lanes to non-bus traffic and may actually have improved

overall travel conditions. The data on these secondary effects

are much more limited in terms of sample size than the data

obtained to explore the primary effects, i.e., the improvements

in bus performance. Therefore, many of the changes suggested by

the data cannot be statistically validated. Moreover, inspection

of the variations in these data between the different points in

time in which they were collected suggests that conditions change

quite radically on their own. Considerably more information

would be necessary to properly evaluate these secondary effects

than it was feasible to obtain in this project.

Review of the available data suggests the following effects:

o Travel times for general traffic declined on Madison
Avenue during the 4-7 p.m. peak period by about 5

minutes (33%), and declined in similar proportions on
all other avenues within the project area except Fifth
Avenue (the complementary southbound avenue adjacent to
Madison), where travel times doubled, and on Sixth (up
6 %) .

o In reverse fashion, off-peak (2-4 p.m.) travel times on
Madison increased by 29%, while falling on Sixth Avenue
by 21%. Fifth Avenue again showed a doubling of travel
time

.

o Using data for periods comparable to the above, peak
period traffic volumes on Madison increased by 13%;
off-peak volumes increased by 5%. The two avenues west
of Madison, Fifth and Sixth, projected to experience
diversions from Madison due to the right turn ban, did
show major increases. Peak period volumes increased by
23% on Sixth and 19% on Fifth, while off-peak volumes
increased by 32% and 9%, respectively. Volume declined
on avenues east of Madison.

o A sample intersection system was set up at Madison and
53rd and 52nd and Fifth to further investigate this
potential shift in travel patterns. Turning movement
counts showed that the number of left turns off Madison
west onto 53rd Street may have increased by 44%, while
turns east on 52nd Street from Fifth Avenue may have
increased by about 20%.
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o Travel times on the east-west cross streets in the
project area generally increased. This increase was on
the order of 10% to 15% in the peak and about 17% to
22% in the off-peak.

o Trends in traffic volumes on the cross street segments
between Madison and Fifth could not be detected.

o The impacts on taxi usage, freight delivery, and
commercial activity were not investigated as part of
this study.

Institutional Impacts

Perhaps the largest single impact of the demonstration has

been the success of DOT in implementing a transit priority system

at all. Considering the similar efforts elsewhere in the past

which have failed, and the intensity of travel in New York City,

implementing and preserving an exclusive bus lane in midtown

Manhattan must be viewed as a major planning and administrative

achievement, totally apart from the issues of cost, benefit, and

equity.

New York's success in implementation was aided by (1) strong

political backing from the Mayor's Office, (2) careful planning

and consideration of impacts, and (3) intensive liaison with and

involvement of the public during the development. DOT made an

extensive study of the potential impacts which could surface as

rallying points or centers of action against the lane. Many

interests were heard and accommodations made to maximize the

lane's chances for support and survival. Important negotiations

transpired between the powerful taxi industry and major commer-

cial interests, particularly hotels in the vicinity of the

project. The restriction of the lane to a part-day facility, the

institution of a parking ban, and the freedom granted taxis to

share the bus lane in the first 4-block segment are examples of

important concessions which made the bus lane institutionally and

politically viable.
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CONCLUSIONS

The Madison Avenue bus lane has been a successful demon-

stration of the appropriate physical and administrative actions

necessary to implement a transit priority solution within a

difficult institutional environment.

The bus lane project was successful in its primary goal of

improving transit operations on Madison Avenue. Not only have

bus travel times and reliability improved, but overall utiliza-

tion of the facility (in terms of vehicle throughput) has been

increased. While the equivalent of Manhattan midtown, and

Madison Avenue in particular, are not likely to be found in the

same intensity in other American cities, the development, imple-

mentation, and successful operation of the bus lane constitute

important findings. Transit is more attractive to travelers as

its travel time and reliability improve relative to the automo-

bile. Priority lanes improve transit performance, and in travel

markets where there exist choice riders (unlike New York), prior-

ity lanes can increase transit market share. Many cities have

choice markets and facilities where transit and auto compete, and

priority lanes are important alternatives to these areas.

Improved transit operating conditions can also improve productiv-

ity, and, depending on the operation, can cut costs or help

stretch transit service.

It is important to note that transit priority measures are

not without their cost. Where facilities are limited, granting

priority to transit occurs at the expense of other travel and

economic activity. As with Madison Avenue, a proper assessment

would necessarily consider these other impacts. Measures of

effectiveness should be developed which consider these multiple,

and often conflicting, management objectives.

Political and institutional acceptance are extremely impor-

tant factors in being able to implement any priority scheme. The

conditions which provided the impetus and support in New York are

not likely to occur in exactly the same form in other areas. New

York had favorable circumstances in many respects: the poor

traffic conditions on Madison; a Federal mandate to consider

priority treatments; and a strong pro-transit support from the
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incumbent administration. However, it combined these support

factors with practical planning and design considerations to

ensure that the project would be implemented professionally and

respected as a result of its appearance and operation. The

enforcement strategy used was undoubtedly central to the success

of the project--the enforcement impressed upon the public the

seriousness of the effort and ensured that the performance of the

lane would continue to justify its existence.
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1. INTRODUCTION

The Madison Avenue exclusive bus lane experiment has been a

demonstration of the use of priority lanes as a strategy for

improving transit performance and reliability in a dense downtown

setting. The priority treatment allocates two with-flow traffic

lanes along Madison Avenue in midtown New York City over the

segment between 42nd and 59th Streets. Madison is a five-lane

(54 foot width), one-way northbound facility through this seg-

ment. The lane operates only from 2 p.m. to 7 p.m. on weekdays.

Physical barriers are not used; separation of traffic is realized

through striping, signs, and special enforcement agents. Several

complementary traffic engineering actions, including parking and

right turn restrictions, were implemented along with the bus lane

to help ensure its effective performance. The lane was

implemented on May 26, 1981, and operated as a demonstration for

a full year. This initial operation was sufficiently successful

that the City of New York has continued operation of the lane

after the demonstration grant terminated in May 1982.

1.1 PROJECT BACKGROUND

A number of factors contributed to New York City's interest

in exclusive bus lanes, and in the particular choice of Madison

Avenue as the site for the dual reserved lane demonstration. A

brief review of these factors is presented below.

Given New York's well-publicized history of traffic problems

attributable to its size and level of activity, transportation

and political officials in New York City have continually

searched for effective transportation management strategies.

Priority treatments for transit buses have been high on the list

of strategies of the city's transportation planners for some

time, but the problem of finding suitable locations for such

facilities with the necessary political support has been diffi-

cult. Exclusive transit facilities typically take limited travel

space away from some other interest group, and, given the
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political power of these interest groups, the changes have been

difficult to implement on a lasting basis.

Aided by a U.S. Court order in 1977 requiring broader

consideration of priority bus lanes and mayoral encouragement for

transit improvements following the 1980 transit strike, the

city's planners found the support they needed to begin developing

priority facility plans.

A logical place to try to locate such a facility was in

midtown Manhattan, where some of the city's worst traffic

problems occurred. And in midtown, the leading candidate for

improvement among major facilities was Madison Avenue. Madison

was a key north-south artery, and carried the highest volume of

buses, with the poorest bus speeds, of any avenue. Average bus

speeds on Madison fell below 5 m.p.h. during the evening rush

hour (5-6 p.m.).

1.2 OBJECTIVES

Apart from its 1977 court order to institute priority bus

lane treatments, the New York City DOT'S development of the

Madison Avenue priority bus lane project corresponded to several

objectives

:

o improvement of bus speeds and travel time

o improvement of bus reliability

o improved pedestrian environment

o improved air quality

o energy conservation.

The exceptionally low bus travel speeds on Madison Avenue

were principally congestion-related. Buses spent a significant

portion of their time stuck in traffic delays, amounting to 25%

to 45% of their total travel time on the facility. It was hoped

that implementation of the dual bus lane would significantly

reduce this "stopped delay" component of travel time.

An even greater benefit was anticipated in the reliability

of bus travel time. Occasional severe delays resulted in trip

times on Madison of 30 minutes or more. The dual exclusive lanes
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were expected to hold this travel time to a consistent 10

minutes.

One aspect of the planned exclusive lane implementation

involved elimination of right turn traffic off Madison onto

eastbound cross streets. These turning maneuvers were not only a

significant impediment to bus flow, but contributed also to

crosstown traffic tie-ups and veh i c le- pedes t r i an conflicts.

Elimination of right turns was expected to increase pedestrian

safety and improve pedestr-ian circulation.

Improved bus and overall traffic flow conditions were also

expected to have a positive effect on air quality and energy

consumption. Net improvements in both of these areas were

expected in spite of shifts in overall traffic levels, and flow

diversions to surrounding streets.

1.3 EVALUATION OVERVIEW

The primary evaluation interest in the Madison Avenue bus

lane is its effect on improving bus flow and operations on

Madison Avenue. This "improved flow" is translated as fewer

delays, improved level of service, and perhaps increased produc-

tivity. These are all direct, positive, and measurable impacts

that have earned the primary attention of the evaluation.

Other impacts are secondary results of the lane, and from

the outset it was expected that these effects might not be

uniformly positive. These include the impedance or rerouting of

non-bus traffic within the project area, measured in elongated

trips or travel times, and the possible shifting of congestion

difficulties to adjacent facilities. Other secondary effects

include impacts on pedestrian environment, safety, goods move-

ment, and other retail and commercial activity.

The project evaluation has been structured to monitor,

obtain data on and analyze these various impacts, such that the

primary impacts are given the greatest emphasis. Impacts are

categorized into three areas:
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o level of service
o travel demand
o productivity and economics

An overview of the scope and general approach of the evalua-

tion in each of these areas is provided below, along with a

fourth rather separate area—planning and implementation.

1.3.1 Transportation Level of Service

The major issue in this evaluation is whether the priority

lane package of improvements worked as intended in improving bus

traffic flow along Madison Avenue. Adequate concern existed

before the implementation as to whether the separation of traffic

and confinement of bus traffic to two lanes would in fact improve

bus flow, so physical operations were themselves closely moni-

tored and recorded. With regard to lane impacts on bus travel

time and reliability, intensive data collections were staged to

obtain reliable estimates of bus travel time and also its break-

down by delay component. These included both large-sample net

travel time measurements from street level using license plate

matching techniques, as well as on-board travel time measurement.

Measurement of travel times for Madison Avenue buses for

that portion of the route beyond the exclusive lane segment was

initially considered but not done because of the perception that

characteristics of the trip would not change significantly off

Madison. Performance of buses on avenues parallel to Madison, as

they may have been affected by project-related traffic diver-

sions, were also considered but not done because it was perceived

that the effects would be small relative to the cost of using the

project’s data collection resources for the measurement.

Perhaps the most important secondary impact was the presumed

effect of the bus lane and related modifications on non-bus

traffic. Pre-implementation calculations estimated that the

transit improvements might reduce the daily volume of traffic on

Madison by as much as 40%, with the majority being diverted to

3rd, Park and 6th Avenues as well as an appreciable increase in

volumes on the cross-streets. These diverted trips, consisting
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mostly of taxi and m ul t i - des t i na t i on delivery trips, were ex-

pected to encounter longer trip lengths and travel times.

Several types of evaluation activities were attempted in

order to measure the character and magnitude of these diversions.

The most ambitious effort consisted of an attempted before-and-

after driver postcard survey in which motorists, entering the

zone at selected sampling points, were asked to indicate their

destination and travel path on an enclosed map of the immediate

street system. Large samples of these records were to be studied

to determine patterns of diversion and aggregate changes in trip

length. However, the pilot test results did not demonstrate an

adequate level and quality of response, and the effort was

abandoned

.

As an alternative to the above, more conventional traffic

engineering measures were used. Diversion effects were measured

through traffic volume counts obtained at key locations in the

street grid, and through travel speeds by time of day, obtained

using floating car methods. Volume counts were supplemented by

vehicle classification surveys to track changes in the composi-

tion of traffic, and turning movement surveys to try to measure

circuity of travel paths. Street-corner tabulations of turning

movements were obtained at representative locations in the grid.

In one instance, counts were obtained for a four-corner system

simultaneously, supplemented by license plate matching techniques

to trace the movements of a sample of individual vehicles.

Another approach involved interviews of travellers whose trips

terminated in the first cross street block east of Madison, who

were potentially affected by the right turn restrictions on

Madison

.

The quantitative measures of level of service changes

described above were supplemented by video tape and photographic

records of system operation, including traffic flow, conflicts

and bottlenecks on Madison and at important cross-street inter-

sections, and impacts on freight delivery operations and pedes-

trian environment. Data on traffic violations related to the bus

lane were also maintained throughout the demonstration period.
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1.3.2 Demand Impacts

It was not anticipated that the changes in bus service

brought about by the priority lanes would significantly affect

bus ridership. For express bus, in particular, it was assumed

that commuters who could use transit to and from Manhattan were

already traveling by transit. Therefore, it was assumed that the

effect of the bus lane would simply be a shift of some travelers

to Madison Avenue buses from other forms of transit (notably

subway) and accrual of travel time savings to existing riders.

Similar changes were expected for local bus, i.e., travel time

savings and diversion of riders from other transit services.

Because major ridership gains were not anticipated, detailed

measurements of ridership were not obtained. Cursory estimates

of ridership for both local and express bus were developed based

on street-level estimates of bus occupancy rates obtained at

maximum load points. For express bus these measurements were

supplemented by monthly ridership data from the individual opera-

tors. History of new bus riders on Madison and information on

attitudes toward the service improvements were obtained from a

pos t- implementat ion on-board survey.

1.3.3 Transit Productivity and Economics

It was expected that transit productivity gains would be

realized as a result of the flow improvements on Madison Avenue.

If buses can complete their routes in significantly less time,

either more runs can be made or equipment can be removed from

service on that route and either eliminated entirely or used

elsewhere. Short of this level of achievement, productivity

improvements would simply impart greater efficiency and reli-

ability to bus travel on Madison. This prospect was monitored

through periodic contacts with the operators.

Ideally, the cost-effectiveness of the lane project would be

assessed by comparing the costs of implementation and operation

with the travel time savings for users (or potential losses for

non-users). Direct project-related cost data have been acquired.

However, the data on benefits or losses for the different travel
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groups are weak, with the result that a general cost-
effectiveness assessment has not been attempted.

1.3.4 Planning and Implementation

An important product of the Madison Avenue demonstration is

the knowledge and experience acquired in the course of planning

and implementing the bus lane. This aspect of the project was

given careful attention by the evaluation, covering the following

major topics:

o how alternatives were identified and analyzed;

o design considerations and integration within the over-
all traffic system;

o public response and image building;

o negotiations with businesses and operators, and conse-
quent impact or results;

o political support;

o method of enforcement: cost and effectiveness;

o post-implementation modifications and improvements, as
well as their causes and effects.

Each of these elements has been documented by the evalua-

tion, in terms of its role in or effect on the development and

refinement of the bus lane. This implementation summary, whose

information was derived from direct contact with the project,

newspaper accounts, or grantee reports and file records, is the

subject of Chapter 3 of this report.

1.4 ORGANIZATIONAL ROLES

The following parties have played key roles in this demon-

stration project:

1.4.1 New York City Department of Transportation

The New York City DOT, demonstration grant recipient, has

served as the planning and implementing agency for the bus lane

project. DOT staff have also had the principal responsibility

for collection of performance and evaluation data on the project.
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1.4.2
Urban Mass Transportation Administration

The Urban Mass Transportation Administration (UMTA) of the

U.S. Department of Transportation has sponsored the demonstration

under its Service and Methods Demonstration (SMD) Program. UMTA

has the overall supervisory and management responsibility for its

SMD projects.

1.4.3 Transportation Systems Center

The Transportation Systems Center (TSC) is the research arm

of the U.S. Department of Transportation, and is responsible for

the evaluation of all SMD projects.

1.4.4 COMSIS Corporation

Under contract to TSC, COMSIS has been assigned the respon-

sibility for the evaluation of the Madison Avenue demonstration.

As part of this responsibility, COMSIS developed the methodolog-

ical plan for the evaluation, designed the various data

collections, conducted the impact analysis, and prepared the

project report.

1.5 FUNDING

The Madison Avenue Dual Exclusive Bus Lane Demonstration was

funded by an UMTA Service and Methods Demonstration grant

(Section 6). Total demonstration funding was in the amount of

$788,300, which covered planning and administrative costs, con-

struction costs, and enforcement.

1.6 ORGANIZATION OF THE REPORT

The remainder of this report is organized as follows:

o Chapter 2 provides a description of the project site,
including demographics, transportation system
characteristics, and travel patterns.

o Chapter 3 describes the planning and implementation
process.
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o Chapter 4 summarizes the project impacts, organized
into categories of level of service impacts, impacts on
travel demand, and impacts on productivity and
economics

.

o Chapter 5 provides the overall summary and conclusions.

Various supporting data are included in a technical

appendix

.
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2. SITE DESCRIPTION

2.1 OVERVIEW

The study area for the Madison Avenue exclusive bus lane

project is midtown Manhattan, in the heart of New York City. As

shown in Figure 2-1, midtown is generally regarded as that area

bounded by 60th Street and Central Park to the North, 30th Street

to the south, and the East River and the Hudson River on the east

and west, respectively. In addition to being the commercial

center of the region, it is world-renowned for its entertainment,

tourist, and cultural attractions. Midtown also serves as the

major transportation hub for the region, including such facili-

ties as Pennsylvania Station, Grand Central Station, the Port

Authority Bus Terminal, and the East Side Airlines Terminal.

Both the Lincoln Tunnel (to New Jersey) and the Queensbor ough

Bridge and Queens Midtown Tunnel (to Queens and Long Island)

enter Manhattan in midtown. While the area covers only 4.3

square miles, it houses a population of approximately 115,000,

and is the employment location for 1.2 million workers. Some

2.85 million person trips are made into the Manhattan CBD (all of

Manhattan south of 60th St.) on an average weekday, approximately

70 percent of which are made by public transportation.

2.2 LAND USE, POPULATION, AND EMPLOYMENT

As shown by the map in Figure 2-2, land use in midtown

consists of light industry on the west, entertainment in the

central zone, retail and office activity in the area between

Lexington and 6th Avenues, and housing, both on the near west

side and between Lexington and the East River on the east side.

Madison Avenue itself is in the center of the Lex i ng ton/6 th

Avenue office/retail corridor, perhaps the largest concentration

of this type of activity in the City.

Employment in midtown has grown almost continuously, from

the earliest records through 1971, when, it peaked at about 1.1

million employees. As of 1977, however, total employment had

10



Source

:

"Midtown Transportation Factbook,"
Edwards and Kelcey, 1978.

FIGURE 2-1. MIDTOWN MANHATTAN STUDY AREA
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declined to less than 900,000, although non- r es i den t i a 1 floor
space had continued to increase. From 1971 to 1977, non-resi-
dential floor space increased from about 268 million to 285

million square feet. Much of this growth in new facility con-
struction has occurred in the Madison Avenue corridor. The area

between 6th and Park Avenues (from 30th to 59th Streets) alone
accounts for 455,000 employees, or about half of all of midtown's

employment

.

Midtown's resident population is overshadowed by its employ-

ment population. The number of people who reside in midtown was

relatively stable at about 170,000 through 1940, after which it

began a slow decline to about 115,000 as of 1970. This imbalance

between resident and employment populations explains the orienta-

tion of midtown's transportation to non-resident travelers.

2.3 TRAVEL PATTERNS

The most recent data regarding travel characteristics in

midtown available at the time of preparation of this report were

compiled in 1976. These data describe travel to the "Manhattan

CBD," which is the entire area south of 60th Street. However,

this larger area and the midtown study area are believed to have

very similar travel characteristics.^ Where available, exclusive

data on midtown are utilized.

In 1976, approximately 2.85 million person trips and 615,000

motor vehicle trips were made into the Manhattan CBD in a typical

weekday. Approximately 700,000 of these person trips (and 46,000

of the vehicle trips) occurred during the 8-9 a.m. period. The

origin of these trips by sector is shown in Figure 2-3. The

largest share of person trips, about 40%, comes from the north,

across the 60th Street cordon, followed by the Brooklyn and

Queens sectors at 26% and 22%, respectively. Similar proportions

characterize motor vehicle travel into the CBD.

^Midtown Circulation and Surface Transit—Midtown Transportation
Factbook, Edwards and Kelcey with URS/Madigan, Praeger, Inc.,
November 1978.
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60TH STREET SECTOR

FIGURE

Persons

Motor
Vehicles

8-9 A.M.

234,300
33.5%

20,260
4 3.7%

24 HRS.

1,148,300
40.3%

273,940
44.6%

N

Persons

Motor
Vehicles

Persons

60 ,h STREET

STATEN

8-9 A.M. 24 HRS.

9,700 27,100
1.4% 0.9%

Motor 140 690
Vehicles 0.3% 0.1%

4

#

QUEENS SECTOR

8-9 A.M. 24 HRS.

Persons 190,000
27.2%

618,000
21.7%

Motor
Vehicles

8,660
18.6%

105,780
17.2%

BROOKLYN SECTOR

8-9 A.M. 24 HRS

.

Persons 187,700
26.8%

748,000
26.2%

Motor
Vehicles

10,860
23.4%

152,230
24.8%

TOTAL TRIPS

Source : Hub-Bound Travel
Tri-State Regional Planning Commission, 1978
1976 Data (.Typical Weekday)

Persons

Motor
Vehicles

8-9 A.M.

699,600
100 . 0 %

46,410
100 . 0 %

24 HRS.

2,852,300
100 . 0 %

614,760
100 . 0 %

2 - 3 . PERSON AND VEHICLE TRAVEL TO THE MANHATTAN CBD
BY SECTOR

14



Of these 2.85 million person trips, nearly 70 percent were
made by public transportation, while the remaining 30% were made

by auto, taxi or truck. Of the 700,000 a.m. peak period trips,

90% were made by public transportation. Travelers from north of

60th Street, and from the Brooklyn and Queens corridors primarily

utilize the subway, both during the rush hour and over the 24-

hour day. Travelers from the New Jersey sector primarily utilize

bus and subway during the peak periods, and auto, taxi, or truck

during the remainder of the-day.

In conjunction with the suburbanization trends following

World War II, person travel to the Manhattan CBD declined from a

high of 3.7 million daily trips in 1948 to the present 2.85

million. From 1948 through about 196 3, the proportion of trips

made by public transportation also declined. However, between

1963 and the present, the proportion of trips served by public

transportation began to increase, even though the total number of

transit trips continued to decline. Meanwhile, the number of

person trips made by auto, taxi and truck from 1924 through the

present has shown a relatively steady increase, with a slight

decline following the 1973 energy crisis.

In 1977 a survey was conducted of automobile travelers to
. . . . . . 1midtown, which revealed the following major characteristics: x

o About half of all auto trips into midtown originate
within the 5 boroughs, led by Manhattan (17.2%),
followed by Queens (14.7%), Brooklyn (9.6%), the Bronx
(6.6%) and Staten Island (1.8%).

o Most auto trips into midtown are made for business;
39% of all such trips are for going to work, 22% to
make a business call, and 10% to deliver passengers or

goods. Most of the remaining 30% are for personal
business or entertainment.

o Average occupancy of all vehicles destined to or pass-
ing through midtown on a weekday is 1.65 persons. The
highest occupancies occur in the a.m. peak, the lowest
in the mid-day. Shopping, package/person delivery, and
personal business have the highest occupancies,
journey-to-work and business calls the lowest.

'"Hub-Bound Travel, Tri-State Regional Planning Commission, 1978.

Even-numbered streets serve eastbound traffic and odd-numbered
serve westbound;
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o During the 7 a.m. to 8 p.m. period on a typical week-
day, approximately 77% of all trips entering midtown
terminated in midtown, while the majority of the
remaining 23% which were passing through crossed the
30th Street Corridor into downtown New York City.

2.4 TRANSPORTATION SYSTEM CHARACTERISTICS—STREET NETWORK

New York, and midtown Manhattan in particular, are well

served with both highway and transit facilities.

The midtown street network is a grid comprised of primarily

one-directional streets and avenues. In general, even-numbered

northbound and southbound avenues cannot be similarly cate-

gorized, as seen in Figure 2-4. Madison Avenue is a northbound

facility, as are 3rd Avenue and 6th Avenue in the vicinity of the

project development. Conversely, 5th Avenue and Lexington Avenue

are southbound streets, while Park Avenue, with its unique median

divider, operates in both directions. What this means is that

the heaviest traffic volumes on the northbound streets tend to

occur during the evening peak period, while the southbound

streets are heaviest during the morning peak.

Avenues are typically 60 or 70 feet wide, except for Lexing-

ton, Madison and Fifth, which vary from 51 to 55 feet. Madison

itself is a 5-lane, 54-foot roadway with 13-foot sidewalks north

of 42nd Street and a 45-foot roadway with 15-foot sidewalks south

of 42nd Street. Widths of the major crosstown streets (like

39th, 42nd, and 57th) vary from 53 to 60 feet, while all other

crosstown streets are 30 to 34 feet wide.

Virtually all of the 500 intersections in midtown are con-

trolled by traffic signals, consisting primarily of non-intercon-

nected, single-dial, synchronous-motor controllers operated on a

90-second cycle. Although the allocation of green time varies

between intersections, the average split is 50% for the avenue,

40% for the cross street, and 10% for clearance intervals.

Traffic restrictions on Madison Avenue include prohibition

of left turns from and onto Madison at several locations:
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o Madison and 34th--from Madison (except buses) between
8 a.m. and 7 p.m. daily, or onto Madison from 34th at
any time.

o Madison and 42nd--from Madison between 8 a.m. and
7 p.m. , except Sunday, or from 42nd onto Madison during
same period.

o Madison and 57th--from 57th onto Madison (except buses)
daily except Sunday between 8 a.m. and 7 p.m.

As stated previously, the street grid network is directly

linked to neighboring New Jersey via the Lincoln Tunnel and to

Queens and Long Island via the Queensbor ough (59th Street) Bridge

and the Queens-M id town Tunnel. An express highway, FDR Drive,

borders midtown on the east. The West Side Highway previously

performed a similar function on the west, but is has been out of

service since about 1980 due to its poor condition. A replace-

ment facility, the Westway, has been stalled due to a variety of

political and financial problems.

Midtown offers both on and off-street parking facilities.

There are approximately 61,000 off-street spaces available within

412 facilities. About 75% of these facilities are situated in

garages, while the rest are located in surface lots. Of the off-

street spaces, 17,739 are to be found in the midtown core, or the

area north of 42nd Street between 8th and 3rd Avenues. On-street

parking is more ubiquitous and difficult to classify. On-street

parking is controlled by four categories of regulations: no

stopping; no standing; no parking; and parking allowed with

restrictions (including metered parking). Special exceptions to

the latter three categories apply to freight delivery, taxis, and

authorized vehicles. At a minimum, the hierarchy of restrictions

is complex and heavily protested by the parking interests, making

it difficult to effect changes or to enforce restrictions. On-

street parking is prohibited throughout the midtown core on

weekdays between 8 a.m. and 6 p.m., exclusive of authorized

vehicles, such as those belonging to diplomats and government

officials. Curbside space during the period of restriction is

zoned as "No Standing" or "No Standing Except Trucks." Enforce-

ment, however, is difficult, and generally overtaxes the limited
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force of approximately 30 Traffic Control Agents. Roughly 8,000

parking summons were issued during a typical week in midtown in

1977; an average of 245 illegally parked vehicles per day were

fined in Manhattan during the same period.

On-street parking regulations that applied to Madison Avenue

before the bus lane project included prohibition of parking along

the west curb except for authorized vehicles (e.g., diplomats,

officials) at several locations; nineteen of the thirty west curb

blockfaces on Madison provided a total of 54 parking spaces for

use by these vehicles. The curb lane along the east side of

Madison was designated as a bus zone and signed "No Standing,

Bus Zone."

The percentage of total traffic by mode varies by district

within midtown. As a result of midtown land use and its role as

a focal point for business, entertainment, and tourist activity,

taxis comprise a significant portion of all vehicles in midtown.

Taxi traffic is concentrated in the central section of midtown,

comprising approximately 45 to 80 percent of all morning traffic

within the midtown core. Trucks, on the other hand, utilize

peripheral avenues to a greater extent than those passing through

the center of midtown. Trucks having an overall length of 33

feet or more are prohibited from all midtown roadways except 1st

and 2nd Avenues, 9th through 12th Avenues, and 34th and 57th

Streets between 1st and 12th Avenues. Vehicle classification by

mode and sector of entry to the total midtown study area and to a

central area within midtown is illustrated in Figure 2-5. On the

typical avenue within the midtown core between 7 a.m. and 7 p.m.,

autos account for 41% of traffic volumes, taxis 39.7%, trucks

15.9%, and buses 2.8%.

Automobile travel speeds by avenue are summarized in Table

2-1. Midtown avenue speeds range from 5 to 24 miles per hour,

while crosstown speeds, excluding 59th and 60th Streets, range

from 3 to 9 miles per hour. Auto travel speeds on the avenues

are generally slowest during the a.m. period for southbound flow

and during the p.m. period for northbound flow. Travel speeds

along Madison average 9 mph during the a.m. peak, 7 mph during

the midday peak, and 5 mph during the p.m. peak. The p.m. peak
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TOTAL MIDTOWN ENTRIES

AUTOS 60.3%

TAXIS 22.5

TRUCKS 14.2

BUSES 3.0 198,800 VEHICLES

AUTOS 59.8%

TAXIS 27.6

TRUCKS 10.0

BUSES 2.7

37400 VEHICLES

AUTOS 77.7%

TAXIS 0.8

TRUCKS 14.4

BUSES 7.1

60 TH £

\

STREET

49,300 VEHICLES

AUTOS 34.5%

TAXIS 55.4

TRUCKS 6.5

BUSES 3.6

£ 63,000 VEHICLES

AUTOS 47.6%

TAXIS 29.8

TRUCKS 20.5

BUSES 2.1

57 TH ^
AUTOS

TAXIS

TRUCKS

BUSES

37 TH

r ST.

41.0%

39.7

15.9

2.8

ST

50,400 VEHICLES £

AUTOS 30.0%

TAXIS 48.4

TRUCKS 17.2

BUSES 3.6

AUTOS .48.6%

TAXIS 30.8

TRUCKS 18.8

BUSES 2.1

54.700 VEHICLES

35,700 VEHICLES

30 TH

*
STREET

AUTOS 70.5%

TAXIS 10.8

TRUCKS 16.4

BUSES 2.2

AUTOS 53.0%

TAXIS 25.4

TRUCKS 19.0

BUSES 2.6

146200 VEHICLES

Source: "Midtown Auto Driver Study," Prepared for
New York Department of City Planning by
Crossley Surveys, Inc., 1977, 1977 Data.

Data Provided by the New York City Department
of Transportation-Bureau of Traffic Operations,
1971-1977 Data.

FIGURE 2-5. VEHICLE CLASSIFICATION BY MODE:
7 A.M. - 7 P.M.
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TABLE 2-1 AUTOMOBILE TRAVEL SPEEDS BY AVENUE*

Avenue 8-9 a.m. 12-1 p.m. 5-6 p.m. 8 a.m. -6 p.m.

1st 13.8 13.7 9.5 11.9

2nd 7.7 8.1 10.1 8.0

3rd 12.5 - 7.9 6.7 8.6

Lexington 8.4 8.1 9.1 7.8

Park NB 9.8 10.0 5.5 8.9

Park SB 5.6 7.5 8.6 6.8

Mad i son 9.5 7.0 4.8 6.5

5 th 7.4 6.4 5.9 6.1

6 th 13.5 11.0 6.6 9.3

7th** 9.6 7.2 10.6 8.2

Broadway* * 8.7 7.0 9.1 9.1

8 th 12.0 8.9 6.1 8.7

Between 30th and 66th Streets.

Speeds reported correspond to Broadway north of 42nd Street
7th Avenue south of 42nd Street where the two avenues cross

Source: New York City Department of Transportation - Bureau of

Operations, 1978 data.
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travel time on Madison is the lowest of all avenues between 1st

and 8th Avenues in midtown.

Another important form of travel in Manhattan is walking.

Pedestrian volumes along midtown streets are quite high (see

Table 2 - 2 ), particularly along the major shopping and entertain-

ment corridors, and in the vicinity of the transportation

terminals. Madison Avenue is characterized by significant pedes-

trian volumes during the midday and evening hours. During the

midday period, Madison Avenue between 47th and 48th Streets is

traveled by approximately 11,000 pedestrians per hour (both east

and west sidewalks); p.m. peak pedestrian volumes average 10,000

persons. Madison possesses a narrower sidewalk than all other

midtown avenues with the exception of Lexington.

The attempted coexistence of large volumes of vehicles and

pedestrians in a confined space produces right-of-way conflicts

and accidents. In 1977, Madison Avenue intersections between

30th and 59th Streets were the scenes of 265 accidents involving

52 pedestrians. Despite this record, Madison had a higher level

of safety than any other midtown avenue.

2.5 TRANSPORTATION SYSTEM CHARACTERISTICS—TRANSIT SYSTEM

Public transportation to and from midtown has many forms,

including subway, commuter rail, local and express bus, and even

a tramway. Taxi must also be considered a major form of public

transportation in New York. New York City subway routes and

stations within midtown are illustrated in Figure 2-6. Bus

routes, both public and private, are delineated in Figures 2-7a

and 2-7b. Figure 2-7a illustrates local bus routes, while 2-7b

illustrates express bus routes.

Madison Avenue itself, in the area of the demonstration

project, is flanked by subway lines on Lexington, 6th and 7th

Avenues, and supports the highest peak hour bus volumes of any

midtown arterial, amounting to over 200 buses per hour during the

p.m. peak hour. Between 8 a.m. and 6 p.m. on the average week-

day, approximately 1,200 buses traverse Madison Avenue; 38% of

these are local, 56% are express, and 6% are deadheading. All of
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TABLE 2-2. PEDESTRIAN VOLUMES ON MIDTOWN AVENUES

Avenue

Hourly Volumes

Mi dday Peak P.M. Peak

Between
47th & 48th

Streets

Between
57th & 58th
Streets

Between
47th & 48th

Streets

Between
57th & 58th
Streets

8 th 1,500/1,600* 1,200/1,300 2,500/1,600 1,700/2,500

Broadway 3,300/1,500 **/3, 400 3,500/1,500 1,700/1,700

7 th 2,300/4,000 1,500/1,300 2,000/5,300 1,600/1,600

6 th 2,500/5,000 2,100/3,300 2,000/3,600 2,000/2,400

5th 12,000/8,500 5,600/3,700 4,900/4,900 3,300/2,400

Madison 6,200/4,800 3,100/5,000 5,000/5,000 2,500/2,200

Park 3,600/3,500 2,000/3,200 3,200/4,800 2,200/2,300

Lexington 6,200/3,700 4,000/5,600 2,500/2,400 4,200/4,800

3rd 3,300/1,600 2,000/3,100 2,400/2,700 2,500/3,400

2nd 1,700/** 1,500/** * * 1,600/2,000

*Hourly volume on west sidewalk/hourly volume on east sidewalk.

**Hourly volume is less than 1,000.

Source: Data provided by Regional Plan Association.
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the local buses (5 routes) are operated by the New York City

Transit Authority, as are 41% of the express (11 routes). The

remaining express services (16 routes) are operated by three

private companies (New York Bus, Liberty Lines, and Jamaica). Of

the 27 express routes, 8 serve the Bronx, 7 serve Brooklyn, 2

serve Queens, and 11 serve Staten Island. Most of the areas

served are difficult or impossible to reach by subway.

Scheduled local bus headways by route range from 2-4 min-

utes, 5-6 minutes, and 3-6 minutes in the a.m., midday, and p.m.

peaks, respectively. Combined local bus headways average less

than one minute during the a.m. peak and approximately one minute

during the midday and p.m. peaks. Express buses are dispatched

according to a set schedule, which varies by line.

Bus travel speeds in midtown are generally two-thirds of

those speeds attained by automobiles on streets and avenues where

both operate, and do not vary as much as auto travel speeds by

time of day. Local bus travel speeds for midtown avenues and

major cross streets are shown in Table 2-3. Madison Avenue local

bus travel speeds were the lowest recorded of all avenues between

1st and 7th Avenues in midtown. Local bus travel speeds along

Madison are typically 4 to 5 mph during the a.m. and midday

peaks, and 2 1/2 to 4 mph during the p.m. peak. An analysis of

the components of bus travel speed indicated that buses on Madi-

son spent only 40% to 50% of their time actually running, 15% to

25% of their time for passenger service, 25% to 45% for stop

delay, and 20% to 30% for signal delay.
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TABLE 2-3 LOCAL BUS TRAVEL SPEEDS*

Travel Speeds in Miles/Hour

Corridor 8-9 a. m. 12-1 p.m. 5-6 p.m. 8 a .m. -6

1st Avenue 8.7 7.8 5.8 7.5

2nd Avenue 4.9 4.9 5.2 5.3

3rd Avenue 9.0 6.0 6.0 6.5

Lexington Ave 4.9 4.4 5.3 4.8

Madison Avenue 7.9 4.2 4.2 5.0

5th Avenue 6.3 4.5 4.9 4.9

6th Avenue 5.6 4.9 4.2 4.9

7th Avenue 8.3 5.9 5.5 6.5

34th St. EB 4.8 3.5 4.7 3.8

34th St. WB 3.8 2.7 3.6 3.5

42nd St. EB 5.1 5.2 5.5 5.3

42nd St. WB 5.8 4.8 5.1 5.0

49th St. WB 4.0 2.9 4.6 4.0

50th St. EB 3.7 2.6 4.6 3.7

57th St. EB 5.6 5.1 4.9 5.1

57th St. WB 5.1 4.1 4.7 4.4

Avenue speeds
Street speeds

generally
generally

between 30th and
between 1st and

66th Streets
10th Avenues.

f

Source: New York City Department of Transportation - Bureau of
Traffic Operations, 1978 data.
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3. PLANNING AND IMPLEMENTATION

3.1 IMPETUS FOR BUS PRIORITY TREATMENT

In September 1977, the United States District Court ordered

the City of New York to implement certain strategies in order to

meet Federal air quality standards. One section of this order,

76 Civ. 837, directed the New York City Department of Transporta-

tion to institute priority bus lane treatments. The City used

this order to add weight to its own long-standing interest in

promoting transit priority projects. A number of such treatments

had been attempted over the preceding 10-year period, including

short bus lane segments on existing facilities, bus exemptions
from general traffic turning restrictions, and various arterial

and areawide transportation improvement programs. While some of

these efforts involved bus lane segments on downtown streets,

generally they were hastily conceived and poorly executed. As a

result, lane boundaries were constantly violated by other

traffic, the facilities never worked as intended, and the plans

were short-lived.

The New York City DOT had a strong interest in developing a

priority lane facility somewhere in midtown Manhattan, where some

of New York's most severe traffic problems occur. In 1977-78, a

private consulting firm was hired by the DOT to conduct an inven-

tory and analysis of existing travel facilities and their usage

in mid-town. 1 This study concluded strongly that bus transit

performance was severely limited by virtue of its forced opera-

tion in mixed traffic. This was regarded as a disequity in that

buses comprised only 3% of all motor vehicles in the CBD during

the a.m. peak hour, while they transported about 48% of all motor

vehicle travelers. The DOT believed that significant improve-

ments could and should be made in bus performance through judi-

cious use of low-capital priority treatments in the midtown area.

Midtown Circulation and Surface Transit—Midtown Transportation
Factbook, Edwards and Kelcey with URS/Madigan, Praeger, Inc.,
November 1978.
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The DOT was also convinced that if a priority lane were to

be successful, it would need careful design and implementation,

stringent enforcement, and strong political support. Each of

these preconditions was realized. On the heels of the 1980

transit strike, Mayor Edward Koch strongly endorsed a citywide

program of transit service improvements, including the use of

exclusive lanes. This gave the DOT's plans much-needed credi-

bility and clout. The concern over adequate attention to design

and enforcement was subsequently addressed through the receipt of

a Section 6 Service and Methods Demonstration Grant from UMTA.

3.2 SELECTION OF MADISON AVENUE AS DEMONSTRATION SITE

Several locations were considered as bus lane implementation

sites, but Madison Avenue readily emerged as the leading candi-

date for bus priority measures. Major factors which favored

Madison included:

o its role as midtown's major office/retail corridor.

o the highest bus volumes of any midtown arterial— approxi-
mately 200 buses during the p.m. peak hour.

o the lowest bus travel speeds on any midtown avenue during
the midday and p.m. peak per i ods--approx i ma tely 4 mph.

In addition to the above, spatial factors favored Madison.

Since Madison Avenue's southern terminus is at 23rd Street, there

are only a limited number of points at which traffic can enter

onto the Avenue south of midtown. In the view of the DOT, this

increased the potential of implementing a successful priority

system since overall traffic volumes on Madison were less than on

other midtown avenues.

3.3 DEVELOPMENT OF ALTERNATIVES

Once it was determined that Madison would be the bus lane

demonstration site, several alternative schemes were developed

and analyzed by the DOT planning staff. An early decision was

made to direct any improvement plan for Madison at the segment of

the Avenue between 42nd and 59th Streets. The primary reason for
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this was that Madison widens from 45 feet (4 lanes) to 54 feet (5

lanes) north of 42nd Street, allowing more adequate spacing for

the lane. Secondly, virtually all express bus traffic using
Madison is oriented to destinations east and north of Manhattan,
largely Brooklyn, Queens and the Bronx. Most of this traffic
departs Madison at 59th Street to cross the Queensborough (59th

Street) Bridge.

Five alternative priority treatment schemes were considered:

o a dual bus lane
o a contraflow bus lane
o a dual contraflow bus lane
o a transit street
o relocation of selected bus routes onto other streets.

Each alternative was assessed relative to its impacts on

transit and traffic operations, curbside service, pedestrian
circulation, and safety. In addition, the following were treated

as variables in each basic design: physical separation barriers;

uniform modal restrictions (e.g., no automobiles); temporal

restrictions; and operational restrictions.

Considerable thought was given to the matter of traffic

separation strategies, principally comparing the advantages and

disadvantages of using physical barriers vs. other methods. Ar-

guments for a physically-separated lane facility were not only to

ease the problem of enforcement, thus ensuring unrestricted oper-

ation, but also to lend the appearance of permanence and politi-

cal support for the particular facility, and as an endorsement

for bus priority measures in general. Many disadvantages were

seen in physical separation, however, including high construction

costs and limited flexibility for alternative uses of the lane.

Diagrams of each of the major bus lane alternatives as well

as the pre-existing situation are shown in Figures 3-1 through 3-

5. It will be noted from Figure 3-1 that the Madison Avenue and

Fifth Avenue corridors operate as a system for daily bus opera-

tions. Morning buses discharge incoming commuters on Fifth Ave-

nue during the a.m. peak, while the same buses pick up returning

passengers on Madison during the p.m. peak. Despite this daily

sharing of bus operations, p.m. traffic conditions on Madison

were considerably poorer than a.m. conditions on Fifth, further
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FIGURE 3-1. PRE-LANE CONDITIONS ON MADISON AND
FIFTH AVENUES
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underscoring the importance of giving first consideration to

Madison

.

The first alternative suggested and studied was the dual bus

lane scheme. As planned, this scheme, illustrated in Figure 3-2,

would allocate two adjacent lanes to bus-only traffic along the

east curb of Madison, firmly reserving the curb lane for bus use
in servicing passengers, while providing a separate lane for

moving buses to smoothly bypass stopped vehicles. The principal

advantages of this alternative included the promise of much
higher bus speed and smoother bus/passenger interfacing, as well

as maintaining like direction of flow for bus and other traffic.

The major disadvantages included reduction of roadway width to

other traffic, restriction of goods delivery and taxi service to

one lane only, and traffic flow difficulties for those right turn

vehicles not permitted to use the bus lane.

The second alternative, illustrated in Figure 3-3, featured

provision of a single contraflow lane along the west curb of

Madison and along the east curb of Fifth Avenue for local bus

traffic, while maintaining existing conditions on the respective

east and west curbs for express buses and taxi service. The

system would allow for three moving traffic lanes at all times,

plus a continuing service lane accessible to both taxi and

freight users during the respective non-critical bus peak periods

for the two facilities. The advantages of this alternative were

the physical separation of local and express bus operations,

immediate extension of the concept to Fifth Avenue in the

Madison/Fifth Avenue system, and the sel f-enforcement aspect of

the contraflow lane. Moreover, the single lane treatment posed

the least impact to existing traffic flow conditions of any

alternative. The disadvantages were principally the safety

hazards, particularly in the beginning, to pedestrian and other

vehicular traffic posed by buses moving in an unfamiliar direc-

tion at above-average rates of speed. The plan would also re-

quire major signal and sign modifications to accommodate two-

directional flow, as well as provision of transitional zones, and

a continued coexistence of non-bus service activities and local

bus operations along the unaffected curb lane.
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FIGURE 3-2. DUAL BUS LANE ALTERNATIVE ON
MADISON AVENUE
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Madison Avenue
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FIGURE 3-3. CONTRAFLOW BUS LANE ALTERNATIVE
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The third alternative was a dual contraflow lane system,

pictured in Figure 3-4. This system placed a dual contraflow

lane on both the west curb of Madison and the east curb of Fifth

Avenue. Again, the major advantage of the contraflow alternative

was self-enforcement, with the further advantage over the single-

contraflow approach that both local and express buses could

benefit from the self-enf orcement. The dual lane would also

allow buses to bypass each other without mixing with general

traffic. The disadvantages again were in the safety concerns,

traffic engineering modifications, and the permanent restriction

of the contraflow lane and curb area to bus-only traffic.

The fourth alternative considered was the transformation of

Madison into a transit street. Two variations on this basic

theme were considered: prohibition of all vehicles except buses;

and prohibition of private auto traffic (35% to 43% of all daily

traffic), while permitting usage by buses, taxis and trucks (see

Figure 3-5). The bus-only system alternative would have provided

the greatest improvement in bus service of any alternative, as

well as making dramatic improvements to the pedestrian environ-

ment (particularly if a lane were removed for additional sidewalk

space). However, it also would have presented the most severe

impacts on other traffic and commercial activity. The multi-user

transit street was to incorporate a dual bus lane to facilitate

passing maneuvers. Its principal disadvantage would have been

its impact on private auto travel.

The fifth and final alternative involved no priority treat-

ment, only the rerouting of selected bus operations. The most

likely scheme involved rerouting express bus routes from Madison

Avenue at some point between 42nd and 57th Streets, possibly via

the existing 50th Street transit street, to an alternate north-

bound avenue. This scheme would merely redistribute bus traffic

to a facility with less existing volume, with questionable impact

on express bus travel times and user access, and adverse impacts

on the facility to which the buses would be diverted.
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FIGURE 3-4. DUAL CONTRAFLOW BUS LANE ALTERNATIVE
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MADISON AVENUE
(Looking North)

(Between L2nd C 59th Streets)
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ADVANTAGES

• Improved Bus Service

• Improved Pedestrian Circulation

• Maintenance of One-di rect i ona

1

Flows

DISADVANTAGES

• Most Adverse Impact on Auto
Traffic

• Restricts Goods Delivery and Tax
Service to One Lane
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FIGURE 3-5. TRANSIT STREET ALTERNATIVE
(BUSES, TAXIS AND TRUCKS)
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Alternatives were analyzed and compared relative to perform-

ance objectives and operational characteristics. The major
objective was that of increasing overall bus travel speed and

reliability. A secondary objective was to increase transit use

in midtown, thereby reducing traffic volumes, improving traffic

flow, and reducing vehicular pollution. Other objectives entered

into the assessment included minimization of adverse impacts on

traffic circulation, minimization of adverse impacts on taxi

service and goods delivery, and minimization of construction and

maintenance costs (including enforcement).

It was held that, in general, any improvement in bus opera-

tions would occur at the expense of traffic circulation, taxi

service, and goods delivery, and that these were essential ele-

ments in maintaining the vitality of retail activities on and

near Madison Avenue. Hence, the assessment of alternatives

directly considered adverse impacts on these broader economic

issues

.

Impact analysis and selection was systematized through an

Improvement Plan Selection Matrix, as shown in Table 3-1. Objec-

tives were distilled into six impact areas:

o transit operations— increased bus speeds and reliabil-
ity

o traffic operations on Madison—use of Madison by other
modes, affecting trip lengths, travel times, deliveries

o traffic operations on adjacent avenues and streets--
impacts on usage and level of service on adjacent
facilities due to diversion from or circuity caused by
the improvement

o pedestrian environment—pedestrian vs. right-turning
vehicle conflicts, general congestion/pollution levels

o curb access— trucks and taxi freedom to make pickups
and deliveries

o ease of implementation/minimization of costs—community
acceptance, capital and operating costs.

3.4 SELECTION OF SCHEME AND DETAILED DESIGN

Based on the DOT'S selection criteria, the dual with-flow

alternative gained the highest cumulative score, and was selected
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as the preferred alternative. The dual contraflow lane was
second best, while the single contraflow lane earned the poorest
rating overall.

Once selection of the primary alternative was completed,
closer attention was given to design details related to

operations. These included attention to right turn restrictions,

hours of operation, separation devices, and enforcement needs.

For various reasons, the DOT decided not to separate the

lane through use of a phy.sical separation barrier (wall). The

reasons included cost of installation, potential blockage under

heavy bus traffic conditions, and inflexibility to change if

plans or conditions were to be altered. As an alternative, a

separation system was devised which relied on pavement markings

and signing, as illustrated in Figure 3-6. The scheme involved

separation of a 22-foot section of the 54-foot pavement through

use of a 3-foot thermoplastic pavement strip, which further

served as a buffer zone between moving traffic and the bus lanes.

The 22-foot busway was deemed adequate in width to accommodate

the maneuvers of buses pulling in and out from the curb and

around stopped buses. The remaining 29 feet of pavement were

apportioned into two 10-foot lanes for general traffic and a 9-

foot service lane along the west curb. A new pavement mat was

considered in order to provide a clean surface for the marking

scheme, but eventually deemed unnecessary. The bus lanes them-

selves were marked with thermoplastic diamonds and the message

"BUS ONLY." The lanes were to be further identified with over-

head signs, both on Madison and on relevant cross streets, to

apprise oncoming traffic of the restrictions.

A major impact on bus travel times along Madison was caused

by the right turn movements of general traffic turning off

Madison, which was then compounded by crosstown traffic delays in

the same intersections. This difficulty inspired action on some

type of right turn restriction plan. Four major schemes were

considered: prohibition of right turns from the bus lane, with

permission to turn from the middle lane; right turns from the bus

lane at every other intersection with an eastbound street (every

four blocks); right turns from the bus lane at all intersections;
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Jill

Source: Demonstration Grant Application, New York City
Department of Transportation, May 1980.

.FIGURE 3-6. PROPOSED SIGNING AND PAVEMENT MARKINGS'.
MADISON AVENUE - 42ND TO 59TH STREETS
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and total prohibition of right turns from Madison over the length

of the bus lane. After due consideration of the tradeoffs
between circuity impacts on general traffic, impacts of turning

movements on bus lane operation, and the cost and difficulty of

additional signing and signalization, it was decided to uniformly

prohibit all right turns over the length of the project. What
this implied was that vehicles presently using Madison from

origins south of 42nd Street and then turning right en route to

crosstown destinations would be obliged to either travel north-

bound on 3rd, 6th, or Park Avenues, or to execute a left turn

from Madison and circle the western block ip order to access the

area east of Madison. The DOT determined that approximately 10%

of all vehicles making right turns off Madison had destinations

on the blockface immediately accompanying the turn, and the right

turn restrictions would mean that these vehicles would experience

an increase of between 400 to 1,200 feet in trip length.

Although it was important to restrict the volume of right

turn movements, the economic impact of such a restriction was

clear. To ameliorate this impact, consideration was given to a

compromise scheme which would allow taxis, as public passenger

carriers, to also use the bus lane. However, given the small

estimated percentage of taxi trips that would be affected when

balanced against the impact that taxi volumes would have on the

desired flow conditions of the lane (40% to 60% increase in V/C

ratio), this proposal realized an early defeat.

Since the bus lane facility was to be closed to all but bus

traffic, and because no physical separation barrier was to be

used, enforcement of the lane space against violation by other

traffic became a major concern. Demarcation of the lane was to

be enhanced by signing measures and also concrete curbing seg-

ments at the start of each block. However, the DOT believed that

the physical measures would do little to deter violations when

conditions became cramped. They therefore built into the design

a plan to use enforcement agents, who would be assigned

exclusively to the bus lane and vested with the authority to

issue citations to all travelers illegally driving in the bus

lane or attempting to make right turns off Madison. For the
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initial period of operation of the lane, the DOT planned to field

an enforcement squad of twice what it felt would be the "normal"

operating size in order to facilitate the public's transition to

the lane. This plan required a staff of 24 agents (and 5 super-

visors) who were assigned to each Madison Avenue intersection

between 42nd and 59th Streets. Agents would be on duty at all

times when the lane was in operation.

A final design issue was the temporal operation of the lane,

i.e., whether it would be a part-time or full-time facility.

Without a permanent physical separation barrier, the lane area

could be eligible for alternative uses. However, it was con-

cluded that to make the lane less than a full-time facility would

reduce its identification to the public and render it more diffi-

cult to enforce. Hence, a 7-day, 24-hour operating policy was

adopted

.

3.5 COMMUNITY INVOLVEMENT

In addition to the technical planning and design activity, a

central aspect in the development of the priority lane was the

comm unity interfacing and public relations program. DOT project

staff actively gathered data from travelers and business estab-

lishments during the entire planning and design phase to evaluate

the impacts of the different lane strategies on existing travel

patterns. As the project developed, interested community and

professional groups were brought into the planning process. By

the time of implementation, 64 separate organizations had been

exposed to or had participated in the project design. Important

negotiations took place between the DOT and bus and taxi opera-

tors, commercial interests, and other institutions in order to

formulate an adequate design that would capture public support.

Major project developments also received regular media

attention. A public information campaign was conducted in con-

junction with each project element, primarily through the distri-

bution of fliers and direct contact with affected individuals and
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groups. Sample public information fliers are shown in Figure
3-7.

It was also necessary to monitor and coordinate with the

construction of four major buildings on Madison, as well as

street openings by utilities to insure smooth implementation of

the project on schedule. Special meetings were held with
involved parties, and rules established which forbade activity
during the hours of lane operation, except for verified
emergencies

.

3.6 PRE-IMPLEMENTATION DESIGN MODIFICATION

As a result of the community interaction process and two

eventual postponements in the project startup date (due to uncon-

trollable events), additional time for planning and reflection

was realized, causing a number of modifications to be worked into

the design before the actual implementation occurred on May 26,

1981.

One of the major changes was a reduction in the period of

operation of the lane. Questions arose within the DOT regarding

whether bus volumes throughout the day could justify a full-time

exclusive facility. If not, imposing a full-time restriction

would impose economic hardship on and carry equity implications

for other traffic, and potentially undermine the lane's chances

for permanent acceptance and support. Based on a review of

available traffic data, the lane hours were first cut back to

include only the midday and p.m. peak periods, i.e., from 10 a.m.

to 7 p.m. However, before the scheduled April 21st implementa-

tion, additional questions were raised concerning the choice of

hours, and it was decided to acquire new data and reevaluate the

plan. The start date was subsequently rescheduled to May 26,

during which time new data were collected on traffic volumes and

its lane distribution by time of day on Madison. From this data

it was concluded that the most justifiable plan was a facility

which operated between the weekday hours of 2 p.m. and 7 p.m.

This necessitated a last-minute change in sign lettering, and
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Source: Demonstration Grant Application, New York City
Department of Transportation, May 1980.

FIGURE 3-7. PUBLIC INFORMATION FLIERS
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also a decision to replace the curbing segments (traffic separa-

tors) at the beginning of each block with temporary roll-out
signs. This revised scheme is pictured in Figure 3-8.

Because the dual bus lane would be taking away one of the

three center lanes on Madison, which is where most traffic was

concentrated, an important element of the plan was to limit

parking along the west curb of Madison to allow that curb lane to

function as a flow lane. This meant institution of a general

parking ban along Madisoa, consisting of both rezoning and in-

creased enforcement. Authorized parking was relocated to various

cross streets, and taxi stands were eliminated. Replacing these

were two regulations: "No Standing Except Trucks Loading and

Unloading, 7 a.m. to 1 p.m., Except Sunday"; and "No Standing, 1

p.m. to 7 p.m., Except Sunday." This was to allow vehicles to

turn left from the curb lane during hours of bus lane operation

and to change the second-from-lef t lane from a turning lane to a

through lane. This change in restrictions led to a stepped-up

program of enforcement against parking violators. Parking

enforcement in midtown was stepped-up generally, but special

efforts were directed at Madison Avenue during the period preced-

ing implementation of the lane through the first month of opera-

tion. The existing corps of Manhattan parking agents was con-

densed for this "blitz" period and trained onto the midtown area.

They were specifically drilled on the swift administration of

citations to offenders in order to effectively demonstrate the

serious intent of the ban. The revised parking restrictions and

the "blitz" went into effect on May 5, 1981.

Also during the delay period between the originally-planned

fall 1980 implementation and the actual spring 1981 implementa-

tion, two other changes in the preliminary design occurred:

repositioning of bus stops along Madison, and the granting of

selective use of the lane to taxicabs. Under strong pressure

from business and the taxi industry, the DOT consented to allow

taxis to use the lane and to make right turns within the 42nd-to-

46th Street segment of Madison. This was largely to maintain

access to Grand Central Station and several major hotels in that

area, and only taxis carrying passengers upon entry were to be
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FIGURE 3-8. MADISON AVENUE DUAL BUS LANE PLAN
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permitted to use the bus lane. The second action, the respacing

of the bus stops, occurred in conjunction with the New York City

Transit Authority's broader "Gu ide-a-Ride" program. This program

was designed to optimize bus stop frequency relative to travel

time, congestion, and demand, as well as distinguishing local bus

service from express. Stops for local buses between 38th and

63rd Streets on Madison were changed from every other block on

average (about 500 feet) to every third block (about 750 feet).

The distance between express bus stops was changed from an aver-

age of every 5 blocks (about 1,250 feet) to every 7 blocks (about

1,750 feet). In general, the stops were removed from critical

block faces, e.g., at 42nd Street where the bus lane would begin,

approaching 46th Street where heavy turning volumes of taxis were

expected, at 57th Street where several of the routes turn east,

and approaching 59th Street where the bus lane would end and most

express bus traffic would turn right. The stop changes went into

effect on March 30, 1981.

3.7 IMPLEMENTATION

The Madison Avenue dual bus lane was formally implemented on

May 26, 1981. Improvements in bus operations and travel time

were immediately evident, as shown by the before and after photos

in Figures 3-9, 3-10, and 3-11. Bus speeds virtually doubled

during the first few days of operation, and even during the high-

volume evening peak period there was a dramatic improvement in

bus operations. Difficulties in maneuvering in and out of the

curb lane were largely eliminated. At the same time, general

traffic flow experienced no major degradation in level of ser-

vice, due largely to the simultaneous parking and right turn

restrictions. Lane violations were relatively modest due to the

high level of enforcement; most were misunderstandings of the

formality of the lane, and were resolved by the enforcement

agents through diplomacy rather than by punitive action. All of

these initial successes helped sell the lane to the public, the

press, and local officials, giving it support during its first

crucial weeks of testing and acceptance. Political support and
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FIGURE 3-9. MADISON AVENUE DURING P.M. PEAK BEFORE BUS LANE
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FIGURE 3-10. MADISON AVENUE BEFORE BUS LANE ILLUSTRATING
RIGHT TURN/PEDESTRIAN CONFLICTS
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FIGURE 3-11. MADISON AVENUE DURING P.M. PEAK
WITH PRIORITY LANE
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public acceptance has been fa^

demonstration, and since May 26,

by the City of New York as a

transportation network.

orable over the course of the

1982 the lane has been operated

regular feature of its public

3.8 ENFORCEMENT

As previously discussed, a major factor in the successful

operation of the Madison Avenue bus lane is enforcement, particu-

larly since permanent physical barriers have not been used to

separate the lane from general traffic. As any visitor to New

York knows, Manhattan streets are a study in facility utiliza-

tion. Traffic volumes are dense, and vehicle operators competi-

tive and single-purposed in completing their travels in the most

expedient fashion. Traffic violations are frequent and routine,

as would be expected when resources are stretched to their

maximum.

For this reason, the NYC DOT was understandably concerned

about whether the bus lane boundaries would be respected, and

devoted considerable attention to the matter of enforcement. In

fact, enforcement emerged as the single largest expense item in

the project budget, comprising 75% of total resources. It became

apparent to the DOT that for the City to accept both the lane as

a permanent feature of the midtown transportation system and the

long term financial responsibility for its operation, cost-effec-

tive alternatives to the initial program of full enforcement

would have to be found.

In November and December 1981, and again in March 1982, the

DOT conducted experiments of various alternative enforcement

schemes. The alternative enforcement plans tested different

combinations of three basic enforcement actions— traffic agents,

traffic cones, and rollout signs (prohibition signs cemented into

a drum base and "rolled" out onto the separation barrier during

periods of lane operation as shown in Figure 3-12). Strategies

were operated for a period of one to several days each and were

evaluated for effectiveness by the DOT using video-tape records.

Measures used for evaluation consisted of violation rates (lane
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violation, turn violations, and total), volumes (bus and other),

and speeds (local and express bus). The results of these tests
are summarized in Table 3-2.

Using violation rates as a basis, the test results seem to

confirm the obvious, i.e., that there is no immediate substitute

for the physical presence of enforcement agents. Four of the top

five plans all incorporated agents. However, the use of traffic

cones also seems to have been an effective deterrent to lane

violation. In fact, plan A, which uses only half the regular

agent force along with cone separators, proved to be more effec-

tive than plan B with the full agent force without cones (en-

forcement plan for the first 7 months of operation). It should

be noted, however, that the "half-enforcement" plan uses 16

agents and 4 supervisors rather than the 24 agents and 5 super-

visors under the full enforcement plan, so it is somewhat more

than half. Plan D, which used no agents at all but relied solely

on cones and rollout signs, was almost comparable to plan C with

a half-strength agent force and rollouts, and was almost twice as

effective as the scheme with ha 1 f - s t r eng th agent force and no

rollouts or cones. If the cones have a weakness, it appears to

be in the discouragement of right turns, which is where the

traffic agents are most effective. Cones seem to be the most

effective deterrent for lane violations, however, even more than

simply the agents. Rollout signs also appear to be of value,

though not nearly as much as the first two actions. As seen in

the difference between plans F and G, the signs do have some

impact.

From these experiments the NYC DOT concluded that plan C,

which used the half-strength agent force and rollout signs, was

the most effective alternative for long-run operation. While

during the test, plan D, which used the rollouts and cones,

appeared as effective as plan C, the DOT felt that plan C was

superior for both cost and performance reasons. In terms of

performance, the DOT believed that the physical presence of the

agents would have a more lasting impact on the public's respect

for the lane, while the cones might be more easily violated. The

DOT also felt that plan C could be less costly. It estimated
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that the agent force could ultimately be reduced to as few as 8,

which it felt would cost the City about $120,000 a year ($15,000

per agent). In comparison, it felt that the distribution and

collection of cones on a daily basis would require a full-time

team of four workmen plus a supervisor, a driver, and a truck,

totaling about $150,000 per year. These cost estimates are

subject to some question; in particular the project's experiment

with a reduced agent force, as explored in Section 4.4.2 on Cost

Impacts, cost closer to $364,000 a year. The plan D system,

meanwhile, assumes no alternative use of the cone placement crew

beyond the 1-hour placement task at the beginning and end of the

bus lane operating period; hence, the $150,000 cost estimate is

probably pessimistic. In review, it appears that the enforcement

plan which employs the traffic agents is favored because of the

presence of authority, which may very well be essential to the

lane's long term operational viability. However, it is not

clearly the least cost alternative.

No attempt has been made by this evaluation to assess the

enforcement strategies from the standpoint of traffic volumes or

bus speeds. The speed/volume data in Table 3-2 generally

represent one-time measures, and hence are not regarded as

statistically reliable.
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4. PROJECT IMPACTS

4.1 INTRODUCTION

This section describes the impacts of the Madison Avenue

dual exclusive bus lane project in the general categories of

level of service changes, demand and mobility impacts, and pro-

ductivity and economics. The emphasis of the evaluation is on

level of service changes, particularly for buses, but also to

other street traffic as a consequence of the bus priority treat-

ment. Improvements in bus speed due to the project changes have

been considerable, while impacts on other traffic apparently have

been minimized. Major bus ridership gains were not expected to

result from the lane, and indeed they have not. Similarly, the

productivity of bus operations on Madison Avenue has improved to

the extent that schedule adherence and reliability have been

enhanced; however, the gains in travel time have not been suffi-

cient to alter operations.

Numerous data have been collected to evaluate the impacts of

the Madison Avenue bus lane. These data were collected at

various points in time, as summarized in Figure 4-1, representing

conditions prior to implementation, conditions just following

implementation, conditions just prior to a major change in lane

enforcement policy, and conditions just prior to the end of the

demonstration. Some before-project data were collected in the

spring and fall of 1980, when it was assumed that the lane would

be implemented in the fall of 1980. Additional before data were

subsequently obtained in the spring of 1981, after it was decided

to delay implementation until May 1981.

Pos t- i mp lemen t a t i on data were collected at three points in

time: immediately after implementation (summer 1981), before the

changes in lane enforcement procedures (fall 1981), and just

before termination of the demonstration period (spring 1982).

58



Type Data P re- Imp lementa t i on Post- Imp lementa

Bus Travel Times *November 1980 May/June 1981
(License Match) April 1981 +November 1981

March 1982

Bus On-Board Travel Times April 1981 Nov 1981
(COMSIS) March 1982

Auto Travel Times October 1980 May/June 1981

Feb-April 1981 Oct/Nov 1981

Traffic Volume Counts October 1980 May/June 1981

May 1981

Vehicle Classification April 1980 May/June 1981
July 1980
May 1981 March 1982

Lane Distribution April 1981 May/June 1981

Turning Movements Jan/Feb/Mar 1981 May/June 1981

May 1981 March 1982

Bus Occupancy April 1981 June 1981

Bus Ridership Jan-May 1981 June-Dee 1981
(express

)

(express)

April 1981 May/June 1981
( loca 1

)

(local)

Bus On-Board Rider March 1982

Surveys

Lane Violation Rates Nov/Dec 1981

March 1982

Curb Usage Surveys/ +Nov/Dec 1981

Right Turn Prohibition +March 1982

*Data rejected by evaluation because of accuracy
+Data rejected by NYC DOT because of collection problems

FIGURE 4-1. SUMMARY OF DATA COLLECTIONS
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4.2 LEVEL OF SERVICE

The level of service analysis concentrates on lane impacts on

transit performance, such as bus speed and reliability, and

impacts on other traffic activity in the vicinity of the project,

such as travel speeds and volumes, turning movements, and vehicle

mix

.

4.2.1 Impacts on Transit Performance

This analysis measures transit performance in terms of bus

travel time and reliability. Two types of travel time measure-

ments were made in conjunction with the exclusive bus lane: total

time to travel the length of the project improvement, measured by

street-level observers using license plate matching techniques;

and on-board measurement of travel time by delay component, i.e.

running time, passenger service time, and s i gna 1/t raf f ic delay

time. Reliability, as defined by the study, simply measures the

standard deviation in travel time along Madison Avenue, and does

not consider schedule adherence, per se.

4. 2.1.1 Bus Travel Times (License Match Data) - Bus travel times

on Madison Avenue have been reduced considerably due to the

exclusive bus lane project. It should be pointed out, however,

that it is this "body of improvements", and not the bus lane

alone, that accounts for the improved performance. These various

changes included elimination of parking (and double parking) from

the west curb area, elimination of right turns off Madison, and

respacing of the bus stops on Madison. These changes improved

overall traffic flow, and bus operations as a result. Changes in

the method of lane enforcement have also had an effect on bus

performance

.

Traffic flow difficulties on Madison Avenue before the bus

lane were the result of several interrelated problems. Bus

operations had to vie with all other forms of traffic in use of

the eastern curb (location of the bus lane), even though that

curb lane was signed for buses only. Also, right turn traffic

significantly mixed with and impeded bus flow. However, Madison

Avenue before the demonstration project was also a very crowded
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and inefficient facility, particularly with regard to the western

curb lanes. Parking violations were very common along the west

curb, rendering that lane useless for moving traffic. Moreover,

the adjacent lane was also frequently congested with double-
parked vehicles, which significantly reduced the serviceability

of that lane. To have simply instituted the dual bus lane with-

out attending to these other conditions may have produced a

better environment for buses, but would probably have produced

unacceptable travel impacts on the facility as a whole.

Bus travel times before and after implementation of the bus

lane are illustrated in Figure 4-2 and summarized in Table 4-1.

The data used for these comparisons were derived from license

plate matching techniques. This method consists of recording, by

observers stationed at the beginning and end of the bus lane

segment, the license number of randomly passing vehicles simul-

taneous with clock time to the nearest second. Subsequently,

vehicles were matched by license number and their travel times

computed

.

License match data were obtained on three separate occa-

sions :

o In April 1981, preceding implementation of the bus lane
but following the bus stop respacing.

o In late May and June 1981, immediately following lane
implementation and reflecting conditions under "full"
enforcement

;

o In March 1982, preceding the end of the demonstration
and reflecting stable operating conditions and "half"
enforcement

.

These travel time data suggest that the bus lane and

related changes had a considerable effect on bus operations on

Madison Avenue. Travel time reductions range from 33 percent to

almost 50 percent. However, not all of these changes can be

statistically validated. Traffic conditions in midtown Manhattan

are highly variable, because facilities are so often pushed to

capacity. Traffic speeds and volumes can vary by as much as 100%

from season to season and even from day to day. Thus, even

though the number of license plate observations was quite large,

in some cases the background variation overwhelms the ability of
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the data to demonstrate what appear to be large changes with
statistical confidence.

What can be shown with confidence (Table 4-1) is that bus

travel time declined significantly for both express and local

buses during the evening peak period for that portion of the

route affected by the bus lane, i.e., from 42nd to 59th Streets

on Madison. The most dramatic change occurred during the 5-6

p.m. peak hour, where local bus travel times declined from 16.1

to 10.7 minutes (33.5%) for the 42nd to 49th Street Madison

Avenue segment of the trip, and from 15.3 to 8.9 minutes (41.8%)

for express bus. These changes were significant at the 95%

confidence level. During the entire 4 to 7 p.m. peak period,

reductions appeared to be of about the same magnitude: from 14.3

to 10.2 minutes (28.7%) for local bus and from 13.6 to 8.0

minutes (41.2%) for express. Unfortunately, the June 1981 data

are insufficient to determine whether these changes or those

occurring in the off-peak (2-4 p.m.) are significant.

The second set of pos t- i mp lemen t a t i on data, obtained in

March 1982, are sufficient for analyses. These data, when

compared to the pre- implementat ion conditions, show a statis-

tically significant reduction in travel time for both local and

express bus for all time periods (except the 2-4 p.m. off-peak

for local bus, where the data are insufficient). Moreover, a

change was demonstrated despite the suggestion from the data that

bus travel times were higher in March 1982 than in June 1981 due

to the change in enforcement policy, from full enforcement to

hal f-enf orcemen t. From the data, it appears that travel time

went back up slightly for express bus in the 5-6 p.m. peak hour,

increasing by 2.6 minutes, diminishing the reduction relative to

the before case to 33 percent. Local bus does not appear to have

been affected at all by the change in enforcement policy.

4.2. 1.2 Travel Time Reliability - In addition to reducing aver-

age total travel time for Madison Avenue buses, the bus lane and

related improvements also had the effect of reducing the varia-

tion in travel time, which will be used here as a measure of
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reliability. The specific measure used is the standard deviation

in travel time relative to mean travel time as measured during

the April 1981 pre- i mplemen t a t i on period. Table 4-2 shows how

reliability (according to this measure) was affected by the

various improvements.

Table 4-2 indicates that the improvements generally caused a

reduction in travel time variability. In all cases, the

variability in express bus travel time seems to exceed that of

local bus, though improvements due to the project were of a

comparable level. Where there are data available (5-6 p.m. peak

hour), it appears that variability was less under full enforce-

ment than with half enforcement. Comparing pre-project with

March 1982 (half enforcement) data, it appears that local bus

travel time variability fell from 39.8 percent to 16.4 percent in

the p.m. peak (4-7 p.m.) and from 26.1 percent to 13.6 percent in

the 5-6 p.m. peak hour. No data are available to compare the

off-peak. In comparison, express bus realized improved

reliability in the p.m. peak (4-7 p.m.) from 40.4 percent to 26.9

percent, and from 41.8 percent to 24.0 percent in the p.m. peak

hour .

4. 2. 1.3 Bus Travel Time By Component (On-Board Measurement) - In

addition to measuring bus travel time with the license plate

match approach, on-board measurements were also taken. The pur-

pose of the on-board readings were twofold:

o to serve as overall checks on the license match travel
time

o to determine from what component of operations the
travel time savings are derived.

On-board travel time observers recorded three elements of

travel time: (1) boarding time, or the time required to pick up

and discharge passengers; (2) signal delay time, or the time

during which the vehicle is at rest in a signal queue; and (3)

running time, or the residual time when the vehicle is either in

motion or at rest due to non-signal or non-passenger delays.
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Table 4-2. BUS RELIABILITY

Comparison of Variation in Travel Time
(Standard Deviation as Percent of Mean Travel Time

Conditions
2-4 p.m.

Local Express
4-7 p.m.

Local Express

5-6

Local

Before Project

(April 81) NA 26.4 39.8 40.4 26.1

Bus Lane with

Full Enforcement

(June 81) NA NA NA NA 11.8

Bus Lane with

Partial Enforcement

(March 82) 13.2 14.1 16.4 26.9 13.6

For sample size and standard deviation. See Table A-l in

'"Mean travel time represents April 1981 base period.

p.m.
Express

41.8

18.2

24.0

Appendix

.
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These travel time estimates by component for peak and off-

peak conditions are summarized in Table 4-3. Data were obtained

at three points in time for three different bus services. The

collection intervals were: April 1981, the period following the

bus stop respacing but prior to the bus lane and parking ban;

November 1981, a period 6 months after implementation of the bus

lane and just before full enforcement was ended; and March 1982,

the period just before the end of the demonstration which

reflects the partial enforcement conditions. April 1981 and

March 1 982 are coincident with the license match travel time

measurements. November 1981 stands alone, however, since the

license match times for this period were disregarded as faulty by

NYC DOT.

The data also reflect three different types of services:

express and two different locals. The locals are split into two

groups: the route M-l through M-4 group, which travels the

entire length of the project (42nd to 59th Street); and the M32

group, which turns off Madison at 56th Street. It will be noted

that the M32 group buses have slightly lower times to reflect

this shorter distance. The express bus group comprises three

different operator s--Liberty Lines, New York Bus, and Jamaica

Lines— in approximately equal proportions in the sample. Sample

size and standard deviations keyed to the data in Table 4-3 may

be found in supplementary Table A-2 in the Appendix.

The measures of total travel time in Table 4-3 reasonably

support, within 1 MPH, those estimates from the license match

survey in Table 4-1. Tests of significance were performed on the

changes in total time and running time only, since there does not

appear to be a pattern in the boarding and signal delay com-

ponents--the conclusion being that the improvements in travel

time are concentrated in the actual "time in motion."

The data in Table 4-3 permit an analysis not possible in

Table 4-1, namely an assessment of the travel time changes

between April 1981 and the lane under full enforcement, where the

license match data are inadequate. These analyses indicate a

significant reduction in run time and total time for local bus

M32 and express bus in the peak (4-7 p.m.) , but not for local bus
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M-l , 2 , 3 , 4. Local bus M-l, 2, 3,4 shows a significant improvement

in running time only in the off-peak (2-4 p.m.) , whereas M32 does

not. With regard to the change between April 1981 (pre-lane) and

March 1982 (the lane with partial enforcement), the only signifi-

cant improvements are in running time for local bus (all) off-

peak, local bus M32 only in total travel time off-peak, and

express bus peak run time and total time. Where the categories

are comparable, the conclusions reached in Table 4-3 are gener-

ally consistent with those in Table 4-1.

4.2.2 General Traffic Impacts

Implementation of the dual priority bus lane on Madison

Avenue, with its complement of traffic engineering modifications,

constituted a major change in operating conditions for both bus

and non-bus traffic. This section reviews the impact of the

project on level-of -ser v ice for general traffic in an "area of

influence" arbitrarily defined as Seventh Avenue to Third Avenue,

and 42nd to 59th Streets.* Subsequent discussions will refer to

this area of influence alternatively as the midtown grid.

Impacts on general traffic are traced through several mea-

sures, including changes in traffic volumes and travel times,

change in traffic mix (classification), and potential increases

in circuity and length of travel path.

4. 2.2.1 Bus Volumes - As shown in Table 4-4, bus volumes on

Madison Avenue, particularly the number of local buses, changed

during the course of the demonstration project, but not as a

result of the bus lane. A total of 683 buses per day traveled

Madison Avenue (246 local and 437 express) before the bus lane

was implemented, and remained at 678 shortly after implementation

(241 local and 437 express). However, by March 1982 the number

*Designation of this zone where impacts were likely to be experi-
enced was based on a review of traffic flow characteristics and
the experience of the NYC DOT staff. Motorist maneuvers to
compensate for the turn restrictions, parking restrictions and
congestion levels resulting from the lane were expected to take
place largely within this portion of the midtown grid.

69



TABLE 4-4. MADISON AVENUE BUS VOLUMES

Time Period After Lane After Lane
(p.m.

)

Before Lane (July 1981) (March 1982

2-3 80 78 92

3-4 82 83 110

SUBTOTAL 2-4 162 161 202

4-5 160 174 183

5-6 221 218 226

6-7 140 125 128

SUBTOTAL 4-7 521 517 537

TOTAL 683 678 739

Local* 246 241 299

Express 437 437 440

*The variation in the number of local buses in service is due to
the difficulties experienced with the new Grumman® buses begin-
ning in December 1980. The MTA operation was supplemented by
"loaner" buses from Washington, D.C. during this period. As the
Grummans® were repaired and returned to service, the loaner
buses were returned and a fleet of new GM® buses also began to
come on line. These variations in vehicle availability and
supply account for the fluctuations during the period of
observation

.
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of local buses on Madison had increased by about 20 percent/ from

241 per day to 299, while the number of express buses held steady

at 440, bringing the total to 739.

The reason for the variations in the number of local buses

operating on Madison had to do with the MTA's much-publicized

difficulties with its new Grumman® buses beginning in December of

1980. Through the early operation of the project, the number of

buses in service was fluctuating widely. The MTA resorted to

loaning buses from other areas during the trouble period to try

to maintain service levels. By the fall of 1981 the situation

began to stabilize. Most of the Grummans® were returned to

service, supplemented by a fleet of new GM® buses beginning in

September 1981.

4. 2. 2. 2 Auto Travel Times - Auto travel times in the midtown

grid were estimated using "floating car" techniques. These data

are summarized in Table 4-5 in separate displays for the (north-

south) avenues and the (east-west) cross streets, each of which

is further broken down by peak (4-7 p.m.) and off-peak (2-4

p . m . ) .

Before-project travel time data were collected in October

1980, and again in February and April 1981. The post-implementa-

tion or "after" data were obtained in late May and early June

1981, immediately after implementation of the bus lane, and again

in October/November 1981, presumably reflecting stable post-

implementation operating conditions.

Several characteristics of the auto travel time data affect

the analysis that has been conducted, and these features should

be briefly mentioned here. The before data for the (north-south)

avenues, in particular, cannot be used for statistical analyses.

The October 1980 "before" data were averaged into a single

measure before their receipt, hence neither the degrees of free-

dom nor the variance can be determined, and the before-and-after

travel time changes on the avenues (including Madison) cannot be

tested and verified statistically. While additional data for the

avenues was obtained in February and April of 1981, these data

could not be used because they represented a different segment
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TABLE 4-5 AUTO TRAVEL TIMES

AVENUES
(4-7 p.m.)

PRE-LANE POST -LANE
(Minutes) (Minutes)

Feb- May/ Oct/
FACILITY Oct 80 Apr 81 ALL June 81 Nov 81 ALL

Northbound Avenues,
42nd to 59th Streets

Madison 16.6 16.6 11.2 10.3 11.1

Sixth 7.9 DATA 7.9 8.8 7.4 8.4

Park (N) 11.2
NOT
USABLE 11.2 8.7 9.0 8.7

Third 14.2 14.2 7.9 14.6 9.3

Southbound Avenues,
59th to 42nd Streets

Seventh 8.3 8.3 4.4 4.4 4.4

Fifth 4.2 DATA 4.2 8.9 6.3 8.6

Park (S) 6.7
NOT

USABLE
6.7 4.2 7.7 4.9

Lexington 8.0 8.0 5.0 5.1 5.0

Note: Sample size and standard deviation are shown in Appendix
Table A-3.
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TABLE 4-5 AUTO TRAVEL TIMES (CONT.)

AVENUES
(2-4 p.m.

)

PRE-LANE POST-LANE
(Minutes

)

(Minutes)

Feb- May/ Oct/
FACILITY Oct 80 Apr 81 ALL June 81 Nov 81 ALL

Northbound Avenues,
42nd to 59th

Madison 9.3 9.3 12.2 11.0 12.0

Sixth 8.2 DATA 8.2 7.1 4.7 6.5

Park (N) 6.1
NOT
USABLE

6.1 6.4 10.7 7.2

Third 10.3 10.3 7.0 14.2 7.3

Southbound Avenues,
59th to 42nd

Seventh 7.2 7.2 5.6 5.4 5.6

Fifth 5.9 DATA 5.9 11.9 8.4 11.5

Park (S) 6.7
NOT

USABLE
6.7 6.9 8.6 7.3

Lexington 6.0 6.0 5.5 5.0 5.4

Note: Sample size and standard deviation are shown in Append

i

X

Table A-3.
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TABLE 4-5. AUTO TRAVEL TIMES (CONT.)

CROSS STREETS
(4-7 p.m.)

PRE-LANE POST-LANE
(Minutes) (Minutes)

Feb- May/ Oct/
FACILITY Oct 80 Apr 81 ALL June 81 Nov 81 ALL

Eastbound Streets,
7th to 3rd Aves.

42nd (E) 8.0 5.5 6.3 6.5 7.8 6.9

46th 13.4 7.4 9.4 11.0 10.0 10.7

48th

50th 13.9 9.1 10.1 10.5 11.9 10.9

54th 8.3 8.3 9.1 10.2 9.4

57th 10.3 10.3 10.4 7.6 9.4

59th 12.5 7.2 9.0 11.5 8.5 10.5

Westbound Streets,
3rd to 7th Aves.

42nd (W) 11.6 6.3 8.0 7.3 8.6 7.6

45th 12.7 7.6 9.3 10.3 8.1 9.2

4 7 th 11.2 11.2

49th 10.6 7.9 8.4 13.9 9.7 10.6

53rd 8.9 8.9 11.2 10.9 11.1

55th 8.8 8.8

57th 5.7 5.7 6.3 7.3 6.6

Note: Sample size and standard deviation are shown in Appendix
Table A-3.
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TABLE 4-5 AUTO TRAVEL TIMES (CONT.)

CROSS STREETS
(2-4 p.m.)

PRE-LANE POST-LANE
(Minutes) (Minutes)

Feb- May/ Oct/
FACILITY Oct 80 Apr 81 ALL June 81 Nov 81 ALL

Eastbound Streets,
7th to 3rd Aves.

42nd (E) 11.9 - 5.4 8.6 8.1 11.5 8.0

46th 9.1 9.1 11.6 10.7 11.3

4 8 th 11.7 11.7

50th 10.7 7.9 8.4 10.8 8.6 10.1

54th 15.1 14.7 15.0

57 th 8.5 8.5 16.3 9.0 13.9

59th 14.3 10.0 11.4 12.2 14.6 12.9

Westbound Streets,
3rd to 7th Aves.

42nd (W) 8.1 7.0 7.3 10.3 13.6 11.1

45th 10.5 10.5 16.7 12.7 14.7

47th 12.6 12.6

49th 10.6 10.0 10.1 10.3 7.8 9.5

53rd 10.9 10.9 13.7 10.6 12.7

55th 16.4 16.4

57th 10.3 10.3 9.0 10.9 9.6

Note: Sample size and standard deviation are shown in Appendix
Table A-3.
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(30th to 62nd Street rather than 42nd to 59th Street) than the

travel time data for the other periods. This means that the

"before" period is different for the auto travel time (October

1980) as compared to the bus travel time (spring 1981).

Using the travel time data for the avenues as descriptive

statistics only, the data suggest that in most cases auto travel

time declined following implementation of the project. During

the 4-7 p.m. peak period, travel time appears to have declined on

all avenues except Sixth and Fifth, which are part of the Madison

"loop" system.* Madison Avenue travel times appear to have

declined by about 5 minutes between 42nd and 59th Streets, almost

a third. This is almost the same magnitude of improvement expe-

rienced by buses as a result of the bus lane. In the off-peak,

the number of travel time decreases are evenly matched by

increases. Off-peak travel times seem to have increased on

Madison, Park (both directions), and Fifth, while declining on

Sixth, Third, Seventh and Lexington. Madison and Fifth showed

the steepest increases, 29 percent and 95 percent, respectively.

Again, none of these changes can be verified statistically.

The data were somewhat better for the cross streets. Once

again, the initial before data (October 1980) had been previously

averaged. However, the February/April 1981 before data were for

comparable segments, and could be merged. Nevertheless, as can

be seen in Appendix Table A-3, the number of observations was

small for statistical analysis purposes--in most cases the mean

travel time was estimated from three observations or less. Using

the indicated travel times as descriptive statistics (because

they cannot be statistically verified), it appears that auto

peak-period (4-7 p.m.) travel time generally increased following

implementation of the project. This increase has been relatively

small during the peak period (4-7 p.m.), averaging less than a

minute against a base of 6 to 10 minutes in most cases, or about

10 to 15 percent. Westbound streets do not appear to have been

*In order to access destinations east of Madison with the right
turn ban, it was presumed that motorists on Madison would circle
the nearest block west of Madison to complete the maneuver.
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affected any more than the eastbound. During the off-peak (2-4

p.m.)/ travel times also generally increased, but to a somewhat

greater extent: about 2 minutes on a base of 9 to 11 minutes, or

about 17 to 22 percent. Again, none of these changes can be

verified statistically.

4. 2.2. 3 Traffic Volumes - Traffic volumes on key facilities in

the project area were obtained through use of standard mechanical

tube counters. These data were collected by the Bureau of

Traffic Operations under request from the NYC DOT; availability

of counters and internal priorities of the Bureau greatly

influenced control over the location and characteristics of the

data sample. Figure 4-3 illustrates the location of the sampling

sites.

Traffic counts were obtained on four occasions— two before

and two after the bus lane was implemented. The volume count

data are summarized in Table 4-6. As with the travel time data,

the volume data are presented in separate displays for avenues

and cross streets, and for peak and off-peak travel periods.

Information on sample size and standard deviation for the volume

count data are supplied in Appendix Table A-4.

For reasons related to data, analysis of volume changes on

the avenues has been focused on that portion of the sample

identified by the boxes in the first two pages of Table 4-6.

This subsample compares volumes for each of the major avenues

along the Bureau's 52nd/53rd Street screenline, where the data

samples are the largest. The subsample also establishes October

1980 as the relevant before-project reference, while using the

combined May-June 1981 and March 1982 data as the post- implemen-

tation measure. There are two reasons for using only October

1980 as the before-project measure. It can be noted that a

significant difference exists between the October 1980 and March

1981 before-project measures in Table 4-6. In fact, in most

cases, the two before-project measures "bracket" the volumes

following implementation. Combining the two measures provides a

single measure of doubtful meaning. Hence, it was decided to

drop one of the measures; since before-project auto travel time

77



tzxnfE
1

jpQ —
l J V ^

€4 i T

—1
j- tL , 1 &\ - 1 noi ~i

*

t

= ==sj< |_: _ j 1—fei—
1 UooJ 1—

1

j§
S-j'l j"

- -
n irft: "~i turndr-

'

IT

i

s_ n i—ii ii^i i - i

iL 5 ? si ioa ;(ZZa
l gl 1*C~Z$

si SI I5C7T3
3 u*

11 id |T"XC7TT| iC£
SI .

*

il isi . Aj* si si § iaiii
'1 rr

1 1 1 1 1 1

1 ^ 5232P CZDCZ1
1

"1EZZJ
ii il l i 11

-
III A n i n 1 1 i Z1

FIGURE 4-3. TRAFFIC VOLUME SAMPLING SITES

78



TABLE

4-6.

TRAFFIC

VOLUME

COUNTS

w
w
D
Z
w
>
<

Cu

r~
l

xT

Z M
O 3
t-t O
Eh X
<c
Eh U
Z <1)

W a
S
w •

J 43
(X d>

£ >n
I

•

Eh O'
CO >
O <
(X —

'

Z M
O 3
n O
Eh X
c
Eh U
z <u

w a
E
W •

•j x:
a d)

E >w
I •

W O'
OS >
(X <

*
rH CN CO

o o O' rH pH 00 ID ro

in CM rH CO ro CM rH ID

ro rH ID CO in CN <7 O
rH CM rH rH rH rH rH CN

xr
o
in
o

10
ro

co
p-
VD

•H
44
c
o
o

82
xr PH 00 CM <T\ 00 ID

in 00 o O' CN x* in

M ro o ID ro in CN 00

(0 r-4 CN f-4 i-4 rH r—

1

i-4

£

o

0)

>
<D

r—

1

00\ o CM O' in CM PH xT CO o rH CO

95%

>i <D tT CO XT 00 ID X* ID ID in VO pH 44

«J C co CM ID rH in r-4 O O o CO ID (0

£ 3
•-0

rH CN i-4 rH r-4 r-4 CM CM i-4 rH r-4

44
c

a VO 00
CM
O rH

ro
ID ro CM O

xr
00 rH o

<D

M
a>
144

M4
•rH

J rH o X* in X* P~ 00 ID ro co

c tT O' X* CM 00 ro O r-4 CO xr >i

rH i-4 T 1 rH f-4 r-4 CM CM r-4 rH r-4 rH
4J

81

ro 00 ["H 00 O' O O 00 rH O

c
<0

0
•H

> 00 in ID 00 00 xf ID 00 ID ro CO 44

(0 in ro ID rH in CN PH r-4 CO xr •t4

£ rH CN i-4 rH r-4 r-4 r-4 CM r-4 rH r-4 c
O'

c
o
•rH

44
(0

o
o
ij

O'
c

a
e
<c

co

'O
M
ro
in

•O
c
CN
in

x>
a)

Xi

c
o
CO

•H
TJ
10

£

•O
u
ro
in

co

T)
c
CM
in

44

0)

43

x:
4-1

X

>4

CO
in

t8

•o
c
CM
in

4-1

a>

43

43
44
44

CO Pu

M
ro
in

cB

'O
c
CM
in

4-1

a>

43

co

.x
w
(0

04

M
ro
in

'O
c
CM
in

4-1

a)

Xi

M
10

04

ro
in

Ml

•D
C
CMm

4-1

<D

Xi

c
o
4-1

O'
c
•H
x
a)

j

-o
M
CO
in

•O
c
CM
in

43

•O
>4
•H
4=
Eh

43
4-1

CO
CO

t9

4=
4-1

PH
ro

4-1

0)

43

C
o
cn
•rH

•a
<o

£

43
44
in
xr

43
4-1

X*
xT

4-1

<D

43

C
o
0)

•o
(0

£

43 *0
4-> C
pH CM
x* ID

43
-P
VO
xT

44

a>

43

c
o
CO

•iH

ICJ

£

44
CO

i—

I

VO

44

a>

43

c
o
CO
-rH

'O
(0

£

CO

o
44

a>

CM
I

CM

CO

>4
rH
(0

a
'O
<u
44
(0 •

o <u
-rH O
T3 C
C <1)

M "O
*

79

Note:

See

Appendix

Table

A-4

for

information

on

standard

deviation

and

sample

size.



•

EH

2
O
U

cn

2
D
O
U

CO
w
a
2
W
>

a
Hp

I

CM

D
O
>
U
Cm
Cm

S
Eh

VO
I

HP

W
vA

3
Eh

2 P
O 3
t-H O
Eh 33
<
Eh P
2 (1)

w a
2
W •

J X
a d)

2 >
t-H

I
•

Eh 01
CO >
O C
o. ^

2 P
O 3
HH O
Eh X
c
Eh P
2 ©
w a
2
W •

j x
a a)

2 >n
! •

W Oi
OS >
Ot <

* i ©
rH CM -rH rH

m CO CM CM H* rH o hP CO r- HP IP a
CO CO CO 00 CO r- r- r- CO in Os C E
CM rH If) CO CM Os Os CM rH HP o ©
rH CM rH rH rH rH rH rH OS rH rH o

III

(0

82
00 CO T 1 vo CD VO as
t—

1

as 00 Hi* r—

1

00 00

p CM o HP if) co CM as

© i—

1

CM 1—

1

rH f—

1

rH r-H

/
81

M

o VO CO rH 00 CO CM

>i © 00 VO r- co r- rH CM

© c CM CM vo CO co CM as

2 3 rH CM r-H 1—

1

rH r—

1

r-H

l-i

O 73
c

rH (0

Q)

> C
© O
rH •rH

P
<#> tO

if) -H
<Ti >

-1* r- ©
CO ID as X) 73

as CM rH HP ©
rH as rH t—

i

73
4-> P
C (0

© tj
P c
0 (0

VM p
MH 10

CM
00 CTi CO co co If) 00

J CM HP VO o o 00 !"•

If) r-~ HP in 00 CM O
t—

1

t—

i

I—

1

r—

(

r-H rH CM

81

He

t—

1

CM i—

1

as If) CO If) If)

as as CM CM 00 HP r-

>1 r~ o VO CO CO co r-
© t-H CM rH r-H t-H r-H t-H

2

CO •rH

If) CO a Hp 73 c
If) CM in a oO HP CM CM >1
CM i—

1

r-H r-H 1—

1

c
x> o
c •rH

© x>
o ©

If) CO as HP •rH E
If) CM If) as 4H u
O HP CM CM •rH o
CM t—

1

1—

1

t-H c MH
01 c
•rH •rH

o
00

4J

O
o

c
O
•rH

4-*

(0

O
0
J
01
c

s
<0

CO

VO co r- 00 in in <D
r~ rH o CO HP r- CO
rH VO Hp If) 00 CM r-H

rH rH rH rH rH rH CM

73
73 73 p

73 p P CO
M CO CO in
CO 73 73 in in 73
If) M p «0 P

CO CO 50 (0 CO
cS if) If) 73 in

73 73 C
73 <0 >0 C c CM i0
c CM CM in

CM 73 73 in in 73
If) C C • c

CM CM • • p CM
• m If) P P © in

X) © © JO
© • • XI Si •

X p P C p
© © r* o ©

c X JO to 2 p Si
o O!
© £ X c 73
•rH p p M •X tH P
73 X IP P P X •rH

© •«H *rl © © © X
2 co 04 a« •J E*

xP
00
CO

10

JC
p
co

p
0)

Si

X
p
in
hp

x
P
'i'

©
X)

c c
o o
CO (0

x 73
•w c
r- cm
Hp VO

Xp
VO
Hf

X*
©
X

50

X)
CO

I—

I

VO

p
©
Si

c c
o o
CO CO

•o
©
2

73
©
2

73
©
2

73
©
2

©
P
O

• 4H
OP HP
© 1

<
»>

CM ©
1 rH

CM X
©

* Eh
t-H

1 X
t-H •tH
1—

'

73
C

a ©
p a
•p a
© <a •

©
73 © N
© © fH
p to ©
© •

o ©
-« O ••

73 C ©
C © p
h 73 o
* 2

80



E-

2
O
U

W
Eh

O
U

5
x
o
>

w
Eh —
w .

w e
Oh •

tn a
CO

r~
co i

CO
o —
Oh

u

u
fc
h
$
Eh

CD
I

H}*

a
a

X rH co CD CO 00 CM CM f" in
tJ co CM CO in 00 i—

1

o
Z M
O 3
M o
Eh X

< CD in CD CD in in 00 in CD

< CN
Eh M 00 O
Z 0) O
w a M CD
£ <0

Ed «

j x:
Oh <U

£

£ > f—

i

hH 00
1

• \ rH co CD CO 00 CM CM
Eh cn >1 (1) co r- CM CO in 00 r~H o CM
CO > ID C CD in CD CD in in 00 in 00
o < £ 3
Oh ^ *"D

r- rH CO CD CD CM CO 00
Z M uJ co OC in p- CO ac o
O 3 < CD CD in in CD CD CD
hH O
Eh I
<
Eh M rH
z a> 00 rH r-~ CO CD co CM co 00
Ed a CO OC c- in r~ CD <T\ o
E 5o CO •HT co r- in in CD CD co
Ed • to

X X £
Oh <D

£ >
hH o

1 • 00
Ed &
05 > 4->

Oh *C O
O

x:
44

X 4= 'V • X X X
4-1 4J M •o 44 44 •H c 'O
CM CM •H c CM CM CO o «3

•rH •rH X! (0 •H •rH m £
Eu fa Eh > pH fa lS •rH

'O <4J

t8 *4J c8 c» tB cS x: <0

44 £ M
c C T3 X -o 'O "O CM M
o O (0 a> (0 10 <0 •rH <2 ro

•H CO £ •j £ £ £ Ph Oh
•u •rl

(0 • • • • • • M •

u to 44 44 44 44 44 44 <0 44

o £ a) a) a) a) a> <d Oh <1>

hJ X X X X X 43 X
• •

cn 4-1 H-*, H-H H—

•

44

c a> S Ed Ed Ed £ <V &
hH JQ X
rH
a •o x: x: x: x: X 43 X 73
g c 44 44 44 44 44 44 44 C
« CM in in CO CD •«* 00 <T> CM
CO H* in in uo CD

81



TABLE

4-6.

TRAFFIC

VOLUME

COUNTS

(CONT

co
Eh —
CO •

w e
05 •

Eh Qh
co

CO II

CO CN

o —
OS

u

X ID »-4 in KD in n1

,—

.

X O CO D 00
2 P
O 3
i-t O

c r~- in ID ID in in

eh a:
c CM
Eh P 00
2 CD

co a p
2 ID

CO •

X X
Oh a)

2

2 > i—

i

t-H \ 00
1

• >1 10 i-4 in ID in
Eh CP ID CD O CO ID 00
CO > 2 C r- in ID ID in in

o < a
Oh >-3

o
r-

r-

in

X I—

1

CN in CN

2 P X i-4 ID o CO
O 3 < ID in r* 00
1-4 O
Eh E
<
Eh P »—

l

2 a> 00 r4 CM in CM
co a r—

1

ID o co
2 >1 «D in r-~ 00
CO • (0

X X 2
Oh d)

2 >
1-4 o

I • 00
CO cn
OS > X
Oh < o

O

X X Tl •

4J X p
44 44 •rH c
•rH •pH X to

pH &H Eh >
ta c3 *45 ca

c c TJ X -D
o o (0 <u CO

•rH w 2 X 2
-p •rH

(0 rO • • •

o (0 X X X
o 2 <u Q) <D

X X X X
•

CP 4-> p—

»

c <D £ CO
•rH X —

-

—

'

1—
r-H

a T> X X X
s C X X X
to (N in in ID
CO •c N1

id

10

x
x
44
•pH

Oh

•O
(0

s

<u

X

CO

XX
<D
N«

x
x
4-1

•rH

Eli

<41

rO
(0

2

-P
0)

,Q

CO

X
4J

in

o
r-
r-

x:
x
x
•rH

CO

ca

x
4-1

4-1

•rH

Cn

X
<u

XI

x
x
00
in

r~

in

r- oo o
oo co in

l— ID

r- co o
oo ro m
rr r- id

c
o
W
•rH

T>
t0

2
(-a

.*
p
to

CL.

-P
Q)

X>

XI
-P
(Ti

in

82

62nd

(W)

bet.

Park

&

Mad

645

645

789

629

661



measures existed only for October 1980 (Table 4-5), for consis-

tency the same period was selected for the volume reference.

These data show conformance with the hypothesized diversions

in travel patterns. Madison Avenue showed minor increases after

the project was implemented, in both the peak (+13%) and off-peak

(+5%). Meanwhile, volumes on Sixth Avenue were up 22.6 percent

in the peak and 32 percent in the off-peak, while Fifth Avenue

was up 18.7 percent in the peak and 8.8 percent in the off-peak.

These meausres are presumed to show that traffic activity was

greater west of Madison because of the right turn restrictions

affecting movements east of Madison. For avenues east of

Madison, volumes generally showed moderate declines, with the

exception of Park Avenue northbound, where volumes declined by

22.5 percent in the peak and 38.3 percent in the off-peak. The

reasons for such a sharp decline on Park are not obvious. It

should be noted for all comparisons that, because of small sample

sizes, most of the above changes cannot be statistically

verified.

The volume data for the cross streets are limited by small

sample size for statistical analysis. Unlike the avenues, volume

counts on the cross streets were not obtained in October 1980 and

March 1982. Clear-cut trends cannot be detected in the volume

changes, most of which appear to have been minor.

4. 2. 2. 4 Vehicle Type Distribution - An issue related to changes

in traffic volume as affected by the bus lane is how that volume

changes in character, i.e., whether there are patterns in the

types of vehicles affected. This question was addressed through

vehicle classification surveys. These surveys classified traffic

volumes into four types of vehicles: autos (not taxis), taxis,

trucks, and buses.

While classification data were obtained on numerous facili-

ties, data compatabi 1 i ty considerations have caused a restriction

of the analysis to Madison Avenue. However, these data are not

sufficient in terms of sample size to allow statistical analysis.

The data in Table 4-7 summarize conditions on Madison Avenue

generally in the upper half of the project area, i.e., roughly
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TABLE 4-7. TRAFFIC DISTRIBUTION BY VEHICLE TYPE ON MADISON

Percent by Type

Auto Taxi Truck Bus

Number
Days

Sample<

Before

:

April & July 1980^

2-4 p.m. 31.8 45.1 15.6 7.5 5

4-7 p.m. 40.4 36.7 9.7 13.2 5

Before

:

Apr i 1/May 1981 2

2-4 p.m. 33.7 44.4 15.4 6.5 2

4-7 p.m. 41.8 37.4 8.4 12.4 2

After

:

May/June 19 8

1

1

2-4 p.m. 43.1 43.8 6.2 6.9 2

4-7 p.m. 50.1 36.6 5.6 7.8 2

After

:

March 1982 2

2-4 p.m. 33.0 44.6 12.1 10.3 2

4-7 p.m. 43.7 34.8 7.0 14.5 2

'Madison between 52nd and 53rd

^Madison @ 41st and @ 62nd (average of two sites)

Madison between 49th and 50th
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around 50th St. The data comprise two before periods (spring/

summer 1980 and spring 1981) and two after periods (summer 1981

and spring 1982).

Only the sampling locations for two of the periods are

identical, spring 1980 and summer 1981, both taken at Madison

between 52nd and 53rd. The spring 1982 readings were taken

between 49th and 50th Streets, and the April-May 1981 "before"

estimates are an average of two readings, one at 41st and Madison

and one at 62nd and Madison. The validity of this averaging may

be questioned, although it is emphasized that the data is not

being used for statistical inference.

Comparing the two most comparable sets of measures— the

April-June 1980 before data with the May-June 1981 after data

—

suggests changes mainly in the proportions of autos and trucks.

Taxi, which vies with auto for being the largest vehicle share,

showed the smallest variation in share before and after the lane.

After the lane, taxi share remained close to its pre-lane 36.7

percent p.m. peak period share and its 45.1 percent off-peak

share (36.6 percent and 43.8 percent, respectively). Princi-

pally, the share of truck vehicles declined, from 9.7 percent to

5.6 percent in the p.m. peak, and from 15.6 percent to 6.2 per-

cent in the off peak. Meanwhile, the auto share grew, from 40.4

percent to 50.1 percent in the peak, and from 31.8 percent to

43.1 percent in the off-peak. Buses as a share of all traffic

remained at about the same level in the off-peak (about 7%), but

seemed to decline in share in the peak. This decline is not

supported by the March 1982 "after" data, which suggests, if

anything, a slight increase. It will be remembered that the MTA

bus fleet was fluctuating in size during the project period,

reaching a stable upper limit of 299 vehicles in March 1982, up

24 percent from the 241 total in July 1981. This increase is

partially responsible for the change in bus share between June

1981 and March 1982 in Table 4-7.

4. 2. 2. 5 Lane Distribution - As a result of the bus lane and

related parking and turning restrictions, Madison Avenue traffic

patterns were also reconfigured in terms of volume distribution
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by lane. These shifts can be seen through the traffic distribu-

tion-by-lane data in Figure 4-4. Be for e-and-after comparison

data are available only for the 4-7 p.m. evening peak period.

The before data were obtained in April 1, 1981, prior to the

no-parking enforcement "blitz" along the western curb (lane 1).

The after data were obtained in May and June of 1981, shortly

following implementation of the bus lane. Thus, the data show

the combined effect of the bus lane and the parking restrictions.

Implementation of the bus lane virtually eliminated non-bus

traffic in the two easternmost lanes (lanes 4 and 5) of Madison.

Lane 4 previously carried almost 40 percent of the Avenue's total

traffic, which reflects the level of congestion experienced by

buses trying to serve the east curb. Lane 4 volumes fell to only

7.8 percent after the bus lane. While lane 5, the actual curb

lane, showed only a minor decline in traffic, from 3.7 percent to

3.3 percent, these data perhaps do not reflect the true nature of

the congested situation along the east curb. Taxis regularly

picked up and discharged passengers in lane 5, but because of the

quick in-out curb access maneuver, the level of their presence

in lane 5 was probably not captured by the steady-state volume

count procedure. To compensate, buses frequently shifted into

lanes 3 and 4 in order to keep moving under crowded conditions.

Elimination of parking and active enforcement along the west

curb was a key element in maintaining traffic flow along Madison.

As the data show, before the parking ban lanes 1 and 2 carried

only 12 percent of all traffic. After the ban, over 42 percent

of the traffic on Madison began to use lanes 1 and 2. The

clearing of lanes 1 and 2 explains why major traffic volume and

speed restrictions did not arise as a result of the bus lane

project.

4. 2. 2. 6 Turning Movements - Because of the right turn prohibi-

tion accompanying the bus lane, it was reasoned that non-transit

vehicles might realize longer and more circuitous travel within

the project area. Motorists who formerly traveled northbound on

Madison and turned right between 42nd and 59th Streets to access
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1

BUS LANE

Time
Period 1

Percent by
2 3

Lane
4 5

Avg . Hourly
Volume

4-7 p.m. Before
Lane

0 12.0 44.3 39.2 3.7 2638

After
Lane

5. 2 37.4 45.0 7.8 3.3 2797

2-4 p.m. Before
Lane

NA NA NA NA NA NA

After
Lane

4.9 39.3 49.1 3.8 2.9 2423

FIGURE 4-4. MADISON AVENUE TRAFFIC DISTRIBUTION BY LANE
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destinations east of Madison faced two alternatives following

deployment of the lane and the turn restrictions: they could

travel Madison into the area of the project and then circle the

block immediately to the west of Madison, dfter which they could

cross Madison west-to-east; alternatively, they could make the

right turn maneuver either before or after they would enter the

project area.

Some assessment of these probable shifts in traffic patterns

can be made through turning movement counts. A sample of inter-

sections was identified for before-and-after measurement of turn-

ing movements prior to project implementation. Ultimately, data

were compiled for nine pairs (before-and-after ) of intersections.

The location of this sample is shown in Figure 4-5.

The turning movement data are summarized in Table 4-8, which

is presented in two parts. The first part illustrates turning

movement patterns for the evening peak period, 4 to 7 p.m., and

the second part summarizes the 2 to 4 p.m. off-peak period. As

may be seen, the before data for the 2 to 4 p.m. off-peak period

is limited to only 4 of the 9 intersections in the sample.

In most cases the data suggest a higher degree of turning

activity after the project was implemented, consistent with the

hypothesized corrective action (i.e., the 3-turn maneuver to the

west). Samples are not large enough in any case to determine

whether the changes are statistically significant, however.

The tendency of travelers within the area of the project

(42nd to 59th Streets) to circle the western block to get to the

east side of Madison has been measured by the intersection system

of Madison Avenue and 53rd Street, and Fifth Avenue and 52nd

Street. The p.m. peak data suggest an increase in the proportion

of traffic entering each intersection which is engaged in a

turning maneuver in the expected direction. Left turns off

Madison west onto 53rd Street increased from 7.3 percent to 10.5

percent, while turns in the reverse direction, from Fifth Avenue

east onto 52nd Street, increased from 12.6 percent to 15.1 per-

cent. An equivalent comparison cannot be made for the off-peak.

The second alternative method for reaching destinations east

of Madison is to turn east in the area south of 42nd Street,
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FIGURE 4-5. TURNING MOVEMENT RECORDING SITES
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TABLE 4-8. VEHICLE TURNING MOVEMENTS

(4 P.M. to 7 P.M.)

Intersection Location Before After

Avg. Hourly
Volume

Percent
Turning

Avg. Hourly
Volume

Percent
Turning

Within Project Area

Madison & 53rd, left off
Madison onto 53rd 1349 7.3 1158 10.5

Fifth & 52nd, left off
Fifth onto 52nd 1080 12.6 1475 15.1

Before (South of) Project

Madison & 42nd, right off
Madison onto 42nd 977 5.1 1074 4.9

Madison & 41st, left off
Madison onto 41st 1255 5.8 1079 6.4

Madison & 40th, right off
Madison onto 40th 1110 10.9 1004 11.4

Park & 40th, left off
40th onto Park 315 14.3 380 21.6

Madison & 38th, right off
Madison onto 38th 1145 9.4 936 10.6

After (North of) Project

Madison & 62nd, right off
Madison onto 62nd 1476 15.6 1633 25.1

Madison & 64th, right off
Madison onto 64th 1424 10.3 1489 8.5
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TABLE 4-8 VEHICLE TURNING MOVEMENTS (CONT.)

(2 P.M. to 4 P.M.)

Intersection Location Before After

Avg. Hourly
Volume

Percent
Turning

Avg. Hourly
Volume

Percent
Turning

Within Project Areas

Madison & 53rd, left off
Madison onto 53rd NA NA 935 18.0

Fifth & 52nd, left off
Fifth onto 52nd NA NA 1522 13.6

Before (South of) Project

Madison & 42nd, right off
Madison onto 42nd NA NA 932 5.3

Madison & 41st, left off
Madison onto 41st NA NA 1120 6.7

Madison & 40th, right off
Madison onto 40th 1174 10.4 1003 8.6

Park & 40th, left off
40th onto Park 290 18.6 301 18.6

Madison & 38th, right off
Madison onto 38th 938 10.2 930 9.6

After (North of) Project

Madison & 62nd, right off
Madison onto 62nd NA NA 1393 26.9

Madison & 64th, right off
Madison onto 64th 1255 10.4 1327 14.8
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before reaching the project area. The trends in trip path re-

shaping in this direction are slight. In the peak, slightly

higher turning rates were noted at all sample intersections

except Madison and 42nd, although subsequent left turns off 42nd

north into the zone are not permitted anyway, so an increase in

right turns at 42nd would not be expected. In the off-peak,

where data exist to make the comparison, turning rates either

held constant or declined.

The third alternative is to travel north of the project area

to the first legal right turn, and then make two right turns

followed by a drive south into the project area. The first

Madison Avenue intersection where a right turn can be made is

62nd Street, and peak-period turning proportions increased from

15.6 percent to 25.1 percent after the lane. Right turns at the

next usable intersection, 64th Street, showed no increase in the

peak, but an increase from 10.4 percent to 14.8 percent in the

off-peak

.

4.3 TRAVEL DEMAND IMPACTS

Significant effects on travel demand, particularly a major

increase in transit mode share, were not expected in this pro-

ject. As a result, the emphasis of this evaluation has been

placed on measuring the actual service improvements themselves,

the effects on the transportation system, and the economic and

institutional aspects of implementing the bus lane. Study of

travel demand impacts has therefore been limited to Madison

Avenue transit users only. These impacts are portrayed through

data on overall ridership trends and traveler characteristics as

determined from on-board surveys.

4.3.1 Impacts on Bus Travelers

4. 3. 1.1 Bus Ridership - Data on ridership for both the local and

express bus routes affected by the Madison Avenue service im-

provements were difficult to obtain directly from the operators

of those services. As a substitute, the NYC DOT estimated rider-

ship using maximum load count techniques. Observers recorded
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ridership aboard buses at 59th Street, the point at which most

buses traveling on Madison had reached their maximum load. An

average hourly load was determined from the sample data and

multiplied by the bus volume for the respective hour of operation

to estimate total ridership. Estimates were made before the

project in April 1981, and at two points following implementa-

tion— in May/June 1981 immediately following implementation, and

more than a year later, in September 1982. These data are sum-

marized in Table 4-9.

The data show increases in ridership for both express and

local bus following implementation of the bus lane. The largest

gains were with local bus, where ridership increased by 31.1

percent, or 2,935 daily riders over the before-project daily

average of 9,450. Service changes were made to accommodate these

additional riders. Express bus ridership, on the other hand,

increased a modest 6.2 percent, or 910 daily riders over the

before-project average of 14,614. This result was expected since

the express bus market was believed by the operators to have been

virtually saturated before the project. Service has also been

kept the same; the same number of daily buses were in service in

September 1982 as in April 1981.

4.3.2 Ridership Characteristics

In March and April of 1982, the DOT conducted surveys of

Madison Avenue bus passengers. The purpose of these surveys was

to determine the characteristics of patrons' trips, their percep-

tions regarding the bus lane, and to identify changes in travel

behavior as a result of the project. Separate survey question-

naires were developed for express (Figure 4-6) and local (Figure

4-7) bus users. A total of 1,170 local bus users and 1,803 ex-

press bus users were surveyed. Results of the survey are sum-

marized in Table 4-10.
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HADISQN AVENUE BUS LANE SURVEY

DEAR BUS RIDER:

The New York City Department of Transportation is conducting a study on the effects
of the Madison Avenue Dual-Width Bus Lane which has been in operation since May, 1981.

We hope that you will answer this brief survey, because it will help us to evaluate
and improve bus service on Madison Avenue and other avenues in the City.

1) What is the purpose of this trip?

2) How often do you make this trip?

Work

School

Shopping

Other

Daily Several times a week

Once a week Occasionally

3) Did you ride buses on Madison Avenue before the bus lane was installed?

Yes No

4) Did you start using Madison Ave. buses because of the new bus lane?

Yes No

If yes, did you switch from another line? Yes No

If yea, give route number

5) Has the trip been faster since the bus lane was installed?

Yes No Sometimes

(over)

6) You may have noticed that some bus stops were moved. Does this make catching

your bus easier? harder? _____ no change •

7) Has the enviroronent (air quality, appearance, noisiness) on Madison Avenue im-

proved since the bus lane was installed?

Better Worse No change

8) Would you like to aee the same type of bus lanes on other streets? Yea No

9) Do you shop in Madison Avenue stores? Yes No

10

)

Have you changed your shopping pattern since the bus lanes started? Shop more

on Madison Avenue Shop leas on Madison Avenue No change

11. Comments:

After completing this survey, please return to the surveyor.

THANK YOU VERY MUCH!

CITY OF NEW YORK
EDWARD I. KOCH
MAYOR

DEPARTMENT OF TRANSPORTATION
ANTHONY R. AMERUSO

COMMISSIONER

(over)

FIGURE 4-6. ON-BOARD BUS SURVEY QUESTIONNAIRE
(LOCAL BUS)
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MADl'JUN AVCNUL BUS I.ANE SURVEY

DEAR HUS RIDER:

lhc New York City Department of Transportation is conducting a study on the effects
of the Madison Avenue Dual-width Bus Lane which has been in operation since May 19B1.

We hope that you will answer this brief Burvey, because it will help us to evaluate
and improve bus service on Madison Avenue and other avenues in the City.

1) What is the purpose of this trip?

2) How often do you make this trip?

work

_home

_daily

school _shopping

_other

_Beveral times a week

_once a week occasionally

3) Did you ride buses on Madison Ave. before the bus lane was installed?

yes no

U) Did you start using Madison Ave. buses because of the new bus lane?

yes no

3) Has tlie trip been faster since the bus lane was installed?

yes no sometimes

6) You may have noticed that some bus stops were moved. Did this make it easier
for you to catch your bus?

yes no

7) Is there enough space for standing at bus stops? yes no

B) Has the environment (air quality, appearance, noisiness) on Madison Ave.
improved since the bus lane was installed?

yes no

9) Would you like to see the same type of bus lanes on other streets?

yes no

9a) Do you shop in Madison Avenue stores? yes no

9b) Have you changed your shopping pattern since the bus lanes started?

shop more on Madison Ave.

shop less on Madison Ave. no change

10) Comments (Use the back of this sheet.)

'N,
After completing this survey, please drop it off with the driver of this bus.

CITY OF NEW YORK

EDWARD I. KOCH
MAYOR

THANK YOU VERY MUCH!

DEPARTMENT OF TRANSPORTATION

ANTHONY R. AMERUSO
COmiSSIONER

FIGURE 4-7. ON-BOARD BUS SURVEY QUESTIONNAIRE

(EXPRESS BUS)
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TABLE 4-10. RESULTS OF MADISON AVENUE BUS USE SURVEY

Local Bus Express Bus
Percent of riders traveling for:

Work 60.2% 68.9%
School 2.8 2.4
Shopping 13.8 3.1
Other 23.2 2.7
Return Home NA 22.9

100.0% 100.0%
(1,179)* (1,803)

Frequency of making this trip:

Da i ly 52.2% 85.0%
Several times a week 16.4 8.9
Once a week 5.2 1.6
Occasionally 26.2 4.5

100.0% 100.0%
(1,150) (1,530)

Rode bus on Madison Avenue
before bus lane: 78.9% 84.8%

(1,125) (1,525)

Start using Madison Avenue
buses because of bus lane: 17.1% 1/

(1,050)

Percent of new starters
switching from other
transit service: 43.9% 1/

(180)

Percent of total riders
surveyed who switched lines: 6.7% 1/

(1,179)

Previous Transit Service: Indeterminate 1/

Subway
Local Bus off Mad.

from responses
as received

Express Bus off Mad.

Favor installing lanes on
other streets: 88.8% 93.0%

(832) (1,227)

Number responding in parenthesis

1/T’nese questions were not asked of express bus riders by the DOT
because significant changes in ridership were not expected.
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TABLE 4-10. RESULTS OF MADISON AVENUE BUS USE SURVEY (Continued)

Local Bus Express Bus

Trip faster:

Yes 61.5% 75.1%
No 10.3 3.3
Sometimes 28.2 21.7

100.0% 100.0%
(992)* (1,487)

7. Effect of moving bus stop
location on ease of
catching bus

:

Easier 12.5% 50.9%
More difficult 30.5 49.1
No change 57.0 Not asked

100.0% 100.0%
(893) (1,423)

Enough space for standing: NA 87.7%
(percent answering in the (1,498)
affirmative

)

8. Effect on environment
(air quality, noise,
appearance )

:

Better
Worse
No change

34.1%
10.6
55.3

58.9%
41.1
NA

100.0%
(853)

100.0%
(1,378)

9. Currently shop in Madison
Avenue stores : 71.3%

(860)
55.5%

(1,482)

10. Change in shopping since bus
lane implemented:

Shop more on Madison
Shop less on Madison
No change

9.9%
3.8

86.3

9.5%
0.7

89.9

100.0%
(815)

100.0%
(1,343)

Number responding in parenthesis.
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Most bus riders,* express or local, used the bus to travel

to work. Over 60 percent of local bus riders and about 69

percent of express bus riders were travelling for the purpose of

work. Because of peculiarities in the wording of the question-

naires, it is possible that the work travel share for express bus

riders is even larger. The express bus is primarily a commuter

service with regular patrons (85 percent ride "daily"). Those

22.9 percent who responded that they were "returning home" were

probably completing work trips, hence the proportion of express

trips made for the purpose of work may be in excess of 90

percent. Alternatively, local bus patrons were not given the

option on the survey of answering "return home", hence, 23.2

percent of all trips were classified as "other". It is not as

likely that the misclassed local riders are taking strictly

worktrips, however.

The great majority of express bus riders, 85 percent, used

the bus daily. However, only 52 percent of local bus riders rode

as frequently as on a daily basis; 26 percent took the bus for

that particular trip less than once a week.

Of the riders surveyed, 84.8 percent of express riders and

78.9 percent of local bus riders had ridden buses on Madison

prior to the bus lane, although it is not known from the question

as asked whether this usage was a recent or regular occurrence.

Alternatively, this means that 15.2 percent and 21.1 percent,

respectively, had not ridden Madison Avenue buses at all prior to

the project. A total of 17.1 percent of the local bus riders not

riding previously admitted that they started riding Madison Ave-

nue buses because of the bus lane. Almost half (43.9 percent) of

those who started riding buses on Madison after the bus lane, or

6.7 percent of all local bus riders surveyed, switched from

another transit service. Riders who did switch transit services

came mostly from parallel bus routes, and the remainder from the

Because the original survey results were not turned over to the
evaluator, the distribution of bus trips by purpose cannot be
estimated

.
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subway. A precise count or distribution of these prior alterna-

tives is not available. It is also not "known how many of the new

riders were formerly taxi users.

The questions concerning switching of modes to Madison Ave-

nue buses were not asked of express bus riders. This is because

the DOT did not feel that there would be substantial shifts in

express bus ridership as a result of the project.

Almost all riders surveyed believed that the bus lane was a

good idea that should be expanded to other midtown streets; 89

percent of local bus riders and 93 percent of express riders were

in favor of such an expansion. A surprising result, however, is

that riders did not uniformly perceive a savings in travel time.

Only 75.1 percent of express riders and 61.5 percent of local

riders felt that their trip was consistently faster, in spite of

evidence that bus travel times on Madison had been cut dramatic-

ally. Presumably, this means that the time savings on the Madi-

son Avenue portion of the total trip is not sufficient to uni-

formly insure a shorter trip overall, at least in the perception

of users.

The shift in bus stop locations as part of the overall

improvement plan also did not receive uniform praise. Given the

choice of responding that the change in stops made catching the

bus easier or more difficult, express bus riders were essentially

indifferent: half felt that catching the bus was easier thanks to

the shift, and half felt that it was more difficult. Local bus

riders were given the choice of also responding "no change,"

hence the local and express responses are not directly compar-

able. With this extra choice, 57 percent of local bus users felt

there was no change in conditions; 30.5 percent felt that moving

their stop was less satisfactory, while only 12.5 percent felt

that it made access easier.

With regard to effects on the environment— air quality,

noise and appearance—again local and express bus user responses

cannot be compared side-by-side. Given a change to respond that

there was no perceptive change in environment, 55.3 percent of

local bus riders indicated that perception, while 34.1 percent

felt that the environment had been improved, and 10.6 percent
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felt it had been made worse. Given only the option of indicating

whether conditions had been improved or made worse by the bus

lane, a surprising 41.1 percent of the express bus riders—almost

half—actually believed that the environment had been made worse

by the lane.

Effects of the lane on shopping activity in the Madison

Avenue district appear to be slight. About 71 percent of local

bus users and 55.5 percent of express bus users indicated that

they currently shopped in Madison Avenue stores. However, only

about 10 percent of riders in each group thought that they

shopped more in the Madison Avenue area after the bus lane pro-

ject. A smaller percent felt they shopped less: 3.8 percent of

local riders and 0.7 percent of express riders.

4.4 IMPACTS ON PRODUCTIVITY AND ECONOMICS

4.4.1 Productivity

Both the public and private bus operators are quite pleased

with the effects of the Madison Avenue bus lane project on bus

operations. Both groups have experienced productivity gains,

although the impacts of these gains on operations and costs have

been mixed.

An interview with a representative of the MTA in March 1982

revealed that local buses running on Madison were realizing up to

a 20 percent savings in their round trip time. However, with the

existing route and schedule, the Authority could not squeeze a

second trip out of the given vehicle during the same operating

period. The savings accrued entirely to driver "recovery time",

which increased from an average of 4 minutes to between 6 to 8

minutes. During its January 1982 "pick period" (a time for

making driver and scheduling changes), the MTA attempted to act

on the ridership and productivity improvements by revising its

schedules and adding buses on the Madison Avenue M-l and M-2

routes. However, the MTA could not get the bargaining unit to

accept these changes, so they were not made. Nevertheless, the

MTA hopes to accomplish these changes over the long run.
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Representatives from two of the private express bus com-
panies, Liberty and New York Bus, were interviewed during the

same time period as the MTA. They both estimated travel time

savings on the order of 10 to 15 minutes per run,* and were

understandably pleased with the bus lane improvements. However,

because of the characteristics of their operations, they have

been unable to capitalize on the gains for anything other than to

build welcome slack into their operations, which favorably

impacts schedule adherence and potential for accidents. Both New

York and Liberty are peak-period commuter services only (as

regards Madison Avenue), and operate typically one-way service to

fairly remote locations. Individual trips are so long, requiring

an hour or more each way, that vehicles cannot return during the

same period to make a second trip, even with the bus lane time

savings. Because no bus trips were being spared, neither opera-

tor had realized any operating cost savings. Both companies

would like to see additional priority facilities, particularly on

Fifth Avenue during the morning peak period.

Exhibit A-l in the appendix is a memo prepared by Liberty

Lines which summarizes the benefits they have realized from the

Madison Avenue Bus Lane.

4.4.2 Costs

NYC DOT received an U MTA Section 6 demonstration grant in

the amount of $788,300. These funds were expended to implement

and operate the bus lane for a period of 1 year. A summary

of project expenses by major cost item is shown in Table 4-11.

A detailed breakdown of costs may be seen in Appendix Table A-5.

Construction costs to prepare Madison Avenue for the bus

lane project were a relatively small portion of total project

costs. These expenses derived from street markings, reflec-

tors, and signs. Construction and materials costs totaled

$77,750, or about 10% of total project costs. Initial plans to

Evaluation data indicates travel time savings on Madison of five
to seven minutes.

102



TABLE 4-11. PROJECT COST BREAKDOWN

Construction and Materials

Street Markings

Reflectors

Signs

Labor (includes fringes

Enforcement

Planning Staff

Miscellaneous

Travel

Other

$56,300

9,400

12,050

Subtotal $77,750

and overhead)

$581,478

95,082

Subtotal $676,560

$ 570

33,420

Subtotal $33,990

TOTAL PROJECT COST $788,300
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pave the facility before implementation of the bus lane were not

completed; had the two bus lanes been repaved, the estimated

additional cost would have been $53,500.

The major cost item in the project was labor, and in partic-

ular, the cost of enforcement. Enforcement costs, including

fringes and overhead, totaled $581,478 over the 1 year demonstra-

tion, or 73.8% of total project costs. Enforcement costs are

further analyzed in Table 4-12. During the first seven months of

the demonstration, the project was managed under a "full enforce-

ment" plan, where enforcement agents were stationed at every

intersection along the length of the project. The enforcement

squad necessary under this plan included 24 traffic control

agents, 4 supervisors, and a captain (serving only 3/4-time).

While the full enforcement plan required agents at only 16 loca-

tions, a team of 24 was retained to allow for absences and

special duty. Through the last 5 months of the demonstration,

the facility was managed by a reduced enforcement squad consist-

ing of 16 agents, 3 supervisors, and a 3/4-time captain. Under

the partial enforcement plan, agents were stationed at 12 loca-

tions, which meant that 4 agents were retained as backups.

The cost to enforce the bus lane during the 7-month full

strength period was $391,318, which would total $670,830 if

placed on an annual basis. The cost for the 5-month partial

enforcement period was $151,861, which would total $364,466 if

placed on an annual basis. Not included in either of these

annual estimates is the cost of training, which in the project

totaled $38,299, or approximately 6% of the equivalent annual

cost.

NYC DOT's enforcement costs reflected both fringe (at 35%)

and direct labor overhead (at 23%) attached to direct salary

costs. Agent salaries averaged $12,029 per year, supervisors at

$13,288, and a field captain at $15,272. In October 1981, the

City of New York assumed the labor overhead cost for the enforce-

ment staff, which was 23% of salaries and fringe. This reduced

the DOT's enforcement cost somewhat. In particular, if the DOT

had continued to realize the overhead cost, the annual cost of

enforcement at full strength would have been $728,560, and the
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annual cost of the partial strength plan would have been

$448,293. The DOT has estimated that the continuing cost to the

City to operate the lane with partial enforcement would be

$120,000 per year. While the City's long-range enforcement plan

employs only 8 agents and 2 supervisors, the annual cost of such

a plan appears to be closer to $204,000.

NYC DOT planning and administration costs amounted to

$95,082 (including fringes and overhead), or about 12% of total

project costs. The project staff consisted of a project manager

who worked roughly half time on the project, and two full-time

planning assistants. There are two reasons why the planning and

administrative costs are so small. First, the lane required very

little administration once in operation. Second, a large portion

of the planning effort was accomplished as part of the grant

application process—hence, these costs would probably be larger

for a project starting from scratch.
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5. SUMMARY AND CONCLUSIONS

The Madison Avenue bus lane experiment has demonstrated two

things

:

o That transit priority measures which are appropriately
targeted, designed and executed can significantly im-
prove transit performance, without necessarily causing
major disruption to other travel markets.

o That such measures can be successfully implemented
amidst strong public opinions, diverse interest groups,
institutional roadblocks, and political uncertainty.

Perhaps the second accomplishment is the more broad-reaching

impact of this demonstration. Transit planners and operators

have often been stymied when trying to innovate, because of both

internal and external institutional constraints. Internally,

innovation in service planning is restricted by many factors,

chief among which are political mandates for service and agree-

ments with organized labor. Externally, transit improvements are

subject to the approval of the public, the press, the business

community, and elected officials, each of which is extremely

sensitive to and critical of changes in the status quo. Gener-

ally, conservatism rules. Recent history is rich with transit

improvement initiatives that did not overcome these obstacles.

In the area of transit priority treatment, the Santa Monica

Freeway and the Boston Southeast Expressway Diamond Lane experi-

ments are excellent examples of ideas that looked fine on paper,

but lacked the necessary interfacing to gain public support and

prosper. If the Madison Avenue dual exclusive bus lane is

important, it is principally because it has demonstrated that a

major transit improvement, which requires significant adaptation

and compromising on the part of the public, can be successfully

implemented with the proper technical and political expertise,

even in the largest, most active city in the country.

The New York City Department of Transportation used two key

events to legitimize and build support for its bus lane proposal.

First, the DOT made it known that it was under order from the

U.S. Environmental Protection Agency to specifically consider

transit priority actions to address air quality problems.
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Second, the DOT hoped to take advantage of a tide of public

awareness and concern about transit following the crippling tran-

sit strike which occurred in the summer of 1980. The DOT was

particularly fortunate in having the support of the Mayor's

Office behind its transit improvement efforts as a further

consequence of the strike.

The DOT had learned from earlier efforts with exclusive bus

lanes, that the details of planning and execution were all-

important. Plans that were implemented prematurely and in a

semi-formal manner never achieved public respect and support, and

in a short time were dismantled.

The Madison Avenue project profited from these earlier

learning experiences. Alternatives were carefully developed and

thoroughly investigated relative to their possible repercussions,

as well as their technical effectiveness. The public and the

business community were involved from the very beginning. Indi-

vidual negotiations took place with merchants, hotel owners, and

other resident entrepreneurs to ensure that the public pulse was

known and that no major obstacle arose unforeseen. A major

accomplishment was the liaison and negotiation with the taxi

industry, representing perhaps the largest potential lobby

against the lane. Myriad discussions, and probably even strate-

gic concessions, transpired between the DOT and these external

interests, forming the foundation for productive development of

the lane. For reasons of protecting the DOT's future ability to

negotiate with these same interest groups, this report is unable

to discuss the specific details of the transactions related to

Madison Avenue.

Flexibility is an important factor in implementing a project

in such a dynamic environment. Even once it felt that the plans

for the bus lane were complete and an implementation schedule had

been set, the DOT faced still another round of challenges within

the DOT, resulting in further plan modifications before implemen-

tation in May 1981. These were major changes: reduction of the

lane from a full-time to a 2-to-7 p.m. weekday facility only;

institution of a parking ban on Madison Avenue to try to minimize
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impacts on general traffic; and the decision to allow loaded
taxicabs access to the bus lane between 42nd to 46th Street in

order to minimize potentially serious repercussions from the

business community. These modifications, rather than "water-

down" the lane, demonstrated the agency's ability and willingness

to adapt its proposal to the realities of the implementation
environment and avoid potentially fatal conflicts on non-critical

issues. The planning formula was evidently effective, as the

lane has survived its test period and is now an accepted,

permanent feature of the local transportation system.

Technically, the dual exclusive bus lane has fulfilled its

operational objectives. Conditions on Madison Avenue have been

transformed from a congested morass of vehicles and pedestrians,

particularly during the evening rush period, to a surprisingly

smooth and efficient operation. Buses can access their loading

areas without creating traffic blockages and passenger safety

hazards. The two lanes with buffer strip have proved more than

adequate as a facility for buses to maneuver within. The lane

works so well, in fact, that it became an early concern that

buses might be moving too fast, for safety reasons.

While the bus lane has had a demonstrable effect on bus

performance, it must be pointed out that the dual-exclusive lane

was only one element in a package of integrated, complementary

measures that were implemented almost concurrently. The right

turn restrictions, for example, were a major factor in the per-

formance of the bus lanes. Right turns off Madison by general

traffic were a major source of bus delays before the project.

The parking ban on Madison Avenue was also a very essential

feature of the project plan. Before the parking ban, the two

westernmost of Madison's five lanes were virtually unused by

moving traffic. These two lanes were substantially freed by the

parking ban of parkers (legal and illegal) and double-parker s

,

perhaps more than making up for the loss of the two eastern lanes

to the buses. If the parking ban had not been implemented,

general traffic on Madison would have been left with perhaps one

regularly usable lane. This would have been an unstable condition

leading to strong community reaction, with violation and eventual
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failure of the bus lane. Following implementation, during the 4-7

p.m. evening peak traffic volumes (including buses, for which

volume did not change) increased on Madison by 13 percent while

average travel time between 42nd and 59th Streets declined by 33

percent, or about 5 minutes. Conditions in the off-peak did not

improve: while volumes increased by 5 percent, travel times

increased by 29 percent.

The qualitative effect that the project modifications had on

traffic volumes on Madison was in composition. While taxis and

buses stayed at about the same proportions of total volume before

and after the modifications, about 37 percent peak/45 percent

off-peak and 13 percent peak/7 percent off-peak, trucks as a

share dropped from 10 percent to 6 percent in the peak and 16

percent to 6 percent in the off-peak. This may be due to the

changes in parking restrictions for truck deliveries. Trucks now

have unrestricted curb access between 7 a.m. and 1 p.m., which

may mean that deliveries have been scheduled for other than the

2-7 p.m. observation period. The balance in volume yielded by

trucks was made up for by an increase in personal autos.

While conditions for general traffic on Madison may not have

deteriorated due to the project, it was proposed that significant

trip diversion to adjacent facilities and circuitous travel paths

would develop, particularly as a result of the right turn re-

strictions. It was believed that motorists would compensate for

the bus lane by travelling on adjacent facilities, or, to reach

destinations east of Madison Avenue, to execute special turning

maneuvers using facilities west of Madison in order to circle

around and cross Madison. These are difficult shifts to measure

directly. Surrogate measures were used, consisting of volume

counts and intersection turning counts. An intersection system

was set up at Madison/53rd and 52nd/Fifth Avenue for monitoring,

and the data obtained suggested an increase in turning movements

during the p.m. peak from 7.3 percent to 10.5 percent of all

traffic at 53rd/Mad ison, and from 12.6 percent to 15.1 percent at

Fifth/52nd. Peak period volumes increased on Fifth and Sixth

Avenues by 18.7 percent and 22.6 percent, respectively, and 8.8

percent and 32 percent, respectively, in the off-peak after
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implementation of the bus lane. Hence, it appears that some
level of circuity is occurring as a result of the bus lane.

Bus ridership has increased during the period that the bus

lane has been operating, but it is not clear whether the increase

is permanent or has developed as a direct result of the bus lane.

The private express bus operators show somewhat higher ridership

numbers over a 1-year recording cycle, but feel that these

changes are within the bounds of normal fluctuations. The MTA,

who operates the local bus' service, has shown about a 10 percent

increase, which it feels is permanent. On-board rider survey

data indicate that about 17 percent of local bus riders on Madi-

son began riding because of the bus lane. Based on the survey

responses, about 44 percent of these new riders switched from

other transit service. Mode switching among express bus ridership

was not investigated by the DOT because it was felt that these

travelers had no alternatives.

Productivity gains have accrued to both the express and

local operators, due both to travel time reductions and possibly

increased ridership. For the express operator these improvements

are welcomed, but have been inadequate to reduce the actual

number of bus trips due to scheduling and trip length character-

istics. Express bus trips are long (average 1 hour one-way trip

time), and vehicles cannot be cycled for another run. The MTA has

shorter trips and, based on a claimed 20 percent reduction in

travel times and an increase in ridership, has indicated the

potential to make scheduling changes. It attempted to make such

changes in January of 1982, but could not get the initiative past

the drivers' union bargaining unit.

Regarding costs, the most significant cost item in the bus

lane project was enforcement. During the year of the

demonstration $593,000, or about 75 percent of the $788,000

demonstration budget was consumed by enforcement costs. Because

the lane was not implemented as a permanent, full-time facility,

there are no physical barriers and the DOT relies on signing,

striping, and enforcement agents to preserve the bus lane for

buses. During the initial 7-month operating period, the lane was
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enforced by a staff of 24 agents, one stationed at each intersec-

tion with several in backup, and 5 supervisory personnel. The

full complement of agents was effective, but considered too

expensive for long-run operation, so alternatives were developed

and tested. The two techniques which worked best were (1) traf-

fic cone separators installed and removed daily, and (2) a

reduced-strength (16-agent, 4 supervisor) enforcement squad with

existing roll-out signs and markings. The DOT has recommended

the second of these schemes (enforcement squad) to administer the

lane after the end of the demonstration. While the enforcement

squad approach appears to cost about twice as much as the traffic

cone system, the DOT sees intangible benefits in the aspect of

human enforcement. The revised enforcement plan implemented by

the City after the demonstration uses 8 enforcement agents and 2

supervisors, and is estimated to cost about $204,000 per year.

The Madison Avenue bus lane project has successfully demon-

strated the appropriate physical and administrative actions

necessary to implement a transit priority solution within a

difficult institutional environment. While New York City as a

transportation system bears few, if any, direct parallels else-

where in the country, there are nevertheless important

transferable findings to this demonstration. These key findings

are that:

o the concept must have high level political support
throughout its planning and implementation.

o every effort must be made to identify and ameliorate
negative impacts before implementation.

o the facility must function as designed during its early
operation to gain public respect and support;
enforcement is essential

o an active program of public liaison and strategic
"deal-cutting" is a fundamental planning activity;
technical planning competence must be accompanied by
political and public relations skills; all major
interest groups must be considered

o one-dimensional physical actions, e.g., a bus lane in
isolation, may invite failure; an integrated program of
actions which anticipates the impact on the different
economic and travel sectors must be used to manage
these different needs within a complex travel environ-
ment.
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TABLE A-5

.

MADISON AVENUE BUS LANE
PROJECT COST BREAKDOWN

Personnel

a) Enforcement

Salaries $391,342
Fringes @ 35% 136,969
Overhead @ 23 %* 53,165

Subtotal $581,476

b) Professional Staff (Planning and Administration)

Salaries $57,260
Fringes @ 35% 20,042
Overhead 0 23% 18,000

Subtotal $95,082

Total personnel costs (salary, fringe and overhead) $676,560

Materials and Construction

a) Markings (Thermoplastic)

Striping $. 55/ft. 0 4"

$30/diamond
$25/letter

200 foot block, 17 blocks

Cost for single block:
8" double line: 4 (200) (.55) = $440

16" inner stripes: (4) 10/block (7.5 feet) (.55) = $165

dash line: 15 feet (6/block) (.55) = $49.5

Striping cost for a single block = $654.5

Striping cost for 17 blocks = $654.5(17) = $11,127

Diamonds 4/block (17 blocks) = 68

(68) ($30) = $2,040

BUS ONLY 2/block (17 blocks) = 34

(34) ($175/message) = $5,950

Overhead costs on agents after Sept. 1981 assumed by city. Salary & fringe

base for overhead cost shown = $230,038. Salary & fringe not subject to

overhead = $298,273.
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TABLE A- 5. (CONT.)

Crosswalk Marking:
across Madison Ave. 26 spaces—13 stripes
13 x 20 x 4.5 = 1,170 (2) + 54 feet (stop line)

= 2,340 + 54 = 2,394 feet/intersection
2,394 (17 intersections = 40,698 feet

40,698 (.55) = $22,384

across side street 16 spaces 8 stripes
8 x 20 x 4.5 = 720 (2) + 34 feet (stop line)

= 1,440 + 34 feet = 1,474/intersection
1,474 feet (15 blocks) = 22,110 feet

across 42nd and 57th Street
2,394 (2) = 4,788 feet
cross street total = 22,110 feet + 4,778 feet = 26,898 feet

26,898 (.55) = $14,794

Total crosswalk marking cost = $37,180

Total marking cost = $56,300

b) Plowable Reflectors

200 foot block, placement at 20 foot interval
two rows: 340 reflectors @ $25 (mat. + instal.)

340 ($25) = $8,500
$8,500 + 10% (replacement) = $9,350

Total reflectors cost = $9,400

c) Signs

Bus signs and other regulatory signs = $12,050

Total cost of materials and construction $ 77,750

Travel $ 570

Other $ 33,420

TOTAL PROJECT COST $788,300
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March 5, 1982

MADISON AVENUE EXPRESS DUAL LANES

SCHEDULE CHANGES:
As a result of the Madison Avenue dual lanes, we have saved approximately

10 to 15 minutes of travel time between 42nd Street and 59th Street, however,
these savings did not affect the savings in scheduled trips, primarily because
of the time loss between 59th Street and 138th Street, Madison Avenue Bridge.
The dual lanes have contributed to improving our overall performance.

PASSENGER REACTIONS :

Our passengers have expressed a favorable response towards the Madison
Avenue dual lanes. The Express bus lanes have expedited the movement of

equipment along Madison Avenue, thus allowing our passengers to benefit by

the increased frequency of our service. Our Chauffeurs have also responded
favorably. The Express lanes, which restricts private cars and cabs, have
reduced the possibility of accidents.

SUGGESTIONS :

1. Extending the operating hours ol the Express dual lanes from 7:00 p.m.
to 8:00 p.m.

2. Extending Express lanes from 59th Street to 86th Street.

3. Implementing, Express lanes on Fifth Avenue between 86th Street and

42nd Street between the hours of 7:00 a.m. to 10:00 a.m.

4. The traffic enforcement of restrictions to private cars has been relatively

good, however, more traffic enforcement officers would be helpful in

maintaining the effectiveness of this program.

5. We highly recommend that the Madison Avenue dual lane project be im-
plemented along Sixth Avenue (Avenue of Americas) and Third Avenue.
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FIGURE A- 1 . MEMO FROM LIBERTY LINES
(SUMMARY OF BENEFITS)
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